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ABSTRACT 


The Wiener index of a connected graph is the sum of the distances between all 
unordered pairs of vertices. I provide asymptotic upper bounds and sharp lower 
bounds for the Wiener index of simple triangulations and quadrangulations with 
given connectivity. Additionally, I make conjectures for the extremal triangulations 
and quadrangulations which maximize the Wiener index based on computational 
evidence. If o(v) denotes the arithmetic mean of the distances from v to all other 
vertices of G, then the remoteness and proximity of G are defined as the largest 
and smallest value of a(v) over all vertices v of G, respectively. I give sharp upper 
bounds on the remoteness and asymptotic upper bounds on the proximity of simple 


triangulations and quadrangulations of given order and connectivity. 
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CHAPTER 1 


INTRODUCTION 


1.1 MOTIVATION, RELATED WORK AND SUMMARY 


First discovered in 1947, see [44], the Wiener index of a connected graph is the 
sum of the distances between all unordered pairs of distinct vertices. The Wiener 
index was observed to be related to the boiling point of certain alkanes. Numerous 
other chemical applications were discovered later, for one such example, refer to [41]. 
The systematic study of the mathematical properties of the Wiener index began 
with classical papers by Doyle and Graver, [18], Entringer, Jackson and Snyder, [21] 
and Plesnik, [40]. Finding bounds for the Wiener index has been a topic of great 
interest, the most general upper bounds are attained by paths, see [18], [33] and 
[40]. Many results bound the Wiener index of graphs with fixed graph parameters, 
for example, [4], [14] and [32] consider the minimum degree, [15] and [23] consider 
the connectivity, while [24] considers the maximum degree. For more recent results 
regarding the Wiener index, see [16], [27], [30], [35], [31], [28] and [38]. 

If one considers trees, on a fixed number of vertices, it is known that the star 
graph minimizes the Wiener index ([21]), while the path graph maximizes it ([33]). 
Upper and lower bounds for the Wiener index of binary trees was studied in [24]. 

In this dissertation, we focus on triangulations and quadrangulations, which have a 
fixed number of edges. This makes them an interesting class of graphs when studying 
distance related graph invariants. Additionally, triangulations and quadrangulations 


have wide reaching applications, such as robotics, see [19] and [37]. Within the last 


year, there have been several results regarding the Wiener index in triangulations 
and quadrangulations, see [9], [11], [22], [25] and [29], some of these results will be 
analyzed in Chapters 1 and 2. 

Aside from the Wiener index, I also provide upper bounds for the proximity 
and remoteness of triangulations and quadrangulations, which are the smallest and 
largest values of d(v,G), over all vertices v € G. Upper bounds for the proximity 
and remoteness were proven in [2] and [46]. Results when fixing the minimum de- 
gree can be found in [13]. Upper bounds for the remoteness of maximally planar 
graphs were recently provided by [9] and [11], the latter will be discussed in Chapter 
1. In Chapter 3, the best known upper bounds for the proximity of triangulations 
and quadrangulations will be presented [10]. Coincidentally, the extremal triangula- 
tions and quadrangulations which are conjectured maximize the Wiener index happen 
to maximize the remoteness, and are conjectured to maximize the proximity, these 


structures will appear in Chapters 1 and 3. 


1.2 BACKGROUND DEFINITIONS AND ‘THEOREMS 


I would like to take the time to thank the authors of both [5] and [17]. Without these 
books, exploring the field of graph theory would have been a much more daunting 
task. The following definitions provide a summary of what will be needed in this 
dissertation, but one should consult [5] and [17] for more details and examples. Where 
obvious, abbreviated notation may be used, for example, if there is only one graph 
G being considered, I may use F rather than E(G) to denote the edges in G. Also, 


unless otherwise stated, all graphs will be assumed to be finite, simple and connected. 


Definition 1.1. A graph is an ordered pair (V,F), where E C V?. We refer to V 
as the set of vertices, and E as the set of edges. V(G) represents the vertices of G, 


while E(G) denotes the edges within G. 


Definition 1.2. The order of a graph G is the cardinality of V(G), while the size of 
G is the cardinality of E(G). 


Definition 1.3. Two vertices a and b are said to be adjacent if (a,b) € E. Any 
vertex 6b that is adjacent to a is called a neighbor of a. The set of all neighbors of a 


is called the neighborhood of a, denoted by N(a). 
Definition 1.4. The complete graph on n vertices, denoted by K,, is the graph 
where all distinct pairs of n vertices are adjacent. 


~~ 


Definition 1.5. Two graphs G; and Gy» are isomorphic, written G; = Go, if there 


exists a bijection @: V; > V2, such that for every edge ab € EF), $(a)¢(b) € Ep. 


Definition 1.6. A function f is called a graph invariant if f(G,) = f(G2) for any 


isomorphic graphs G, and Gp. 
Definition 1.7. G; is a subgraph of G2, denoted G; C Go, if Vi; C Vo and EF, C Fy. 


Definition 1.8. The induced subgraph, G \ X, is the subgraph obtained by deleting 


all vertices in X C V from V. 
Definition 1.9. A subgraph G C G4 is said to be a spanning subgraph if V; = Vo. 


Definition 1.10. A graph G, with a given graph property P, is said to be edge- 


maximal if adding any additional edge to G destroys P. 


Definition 1.11. The degree of a vertex a, denoted by d(a), is the cardinality of 
N(a). 


Definition 1.12. The maximum degree of a graph G, A(G), is the largest vertex 
degree. Similarly, the minimum degree of a graph G, 6(G), is the smallest vertex 


degree. 


Definition 1.13. The average degree of a graph G, denoted by d(G), is the sum of 


all degrees in G, divided by the number of vertices in G. 


Definition 1.14. A non-empty graph is called a path if V = {ao,...,a,} and FE = 
{ajaj41|t = 0,...,&}, where all a; are distinct, such a path is denoted P = ag... ax. 


The cardinality of EF is called the length of the path. 


Definition 1.15. A non-empty graph is called a cycle if it is a path ag...a, with 
exactly one additional edge ajax. The length of a cycle C' is equal to the number of 


vertices in C’, which is equal to the number of edges in C’. 


Definition 1.16. The length of the smallest cycle in a graph G is called the girth of 
G, denoted g(G). 


Definition 1.17. The distance between two vertices a,b € V, d(a,b), is the length of 


the shortest path with endpoints a and b. If no such path exists, we say d(a,b) = oo. 


Definition 1.18. The Wiener index of a graph G, denoted W(G), is the sum of the 


distances between all unordered pairs of vertices. 


Definition 1.19. The distance between a vertex and a graph, d(v,G), is the sum of 


distances d(u,v) for all u € V. 


Definition 1.20. Given a vertex v € V, the eccentricity, denoted by e(v), is the 
largest distance from v to any other vertex in G. The largest eccentricity is called 


the diameter of G, while the smallest eccentricity is called the radius of G. 


Definition 1.21. The set of vertices distance 0 < i < e(v) from v are called the 


distance i neighbors of v. This set is denoted by N;(v) and has cardinality n,;(v). 


Definition 1.22. A graph G is said to be connected if all pairs of vertices in G are 


joined by a path. If G is not connected, it is called disconnected. 


Definition 1.23. Maximally connected subgraphs of G are called the components of 


G. 


Definition 1.24. Given a connected graph G, a cutset is a subset V; of V, such that 


G \ V, is disconnected. 


Definition 1.25. A connected graph G is said to be «-connected if |V| > « and 


removing any & — 1 vertices from G does not disconnect it. 
Definition 1.26. A graph is said to be acyclic if it contains no cycles. 
Definition 1.27. A tree, T, is an edge maximal connected acyclic graph. 


Definition 1.28. A graph G is said be be bipartite if it can be partitioned into two 
sets A and B, written G = (A, B), such that every edge in G has one endpoint in A 


and one endpoint in B. 


Definition 1.29. A minor of a graph G is any graph which can be obtained by a 


sequence of vertex deletions, edge deletions, and edge contractions. 


Definition 1.30. A simple graph is a graph that has no loops or multi-edges. A 
loop is an edge were both endpoints are a single vertex. A multi-edge is a collection 


of two or more edges with identical endpoints. 


Definition 1.31. A polygon is a subset of R? which is the union of a finite amount 


of straight line segments. 


Definition 1.32. A drawing of a graph G is a graph G’ = G, represented in the 


plane. 


Definition 1.33. A graph is planar if it can be drawn in the plane in a way where 


there are no edge crossings. 


Definition 1.34. A triangulation is an edge maximal planar graph. Equivalently, 


all faces of G are bounded by 3-cycles, or triangles. 


Definition 1.35. A quadrangulation is an edge maximal bipartite planar graph. 


Equivalently, all faces of G are bounded by 4-cycles, or quadrangles. 


Definition 1.36. If G, and G» are graphs, the graph sum, G; + Go, is the graph 


which contains all vertices from V, UV2 and has edges v,v2 for all vy € Vi and v2 € Va. 


Definition 1.37. Given a graph G, if A, B C V, then m(A, B) denotes the number 


of edges between A and B. 
Theorem 1. /f a graph G has at least two vertices, then K(G) < 6(G). 


Theorem 2. Euler’s Formula states that if G is a planar graph, drawn in the plane 
without edge-crossings, thenn—e+ f = 2 wheren = |V|, e = |E| and f is the number 


of faces of G. 
Corollary 1. A triangulation with n vertices has 3n — 6 edges and 2n — 4 faces. 
Corollary 2. A quadrangulation with n vertices has 2n — 4 edges and n — 2 faces. 


Theorem 3. A graph G is planar if and only if it contains no Ks or K33 minor. 


CHAPTER 2 
UPPER BOUNDS ON THE WIENER INDEX AND 


REMOTENESS 


2.1 SUMMARY OF THE RESULTS 


A natural class of study for the Wiener index is planar graphs. However, as the max- 
imum Wiener index of graphs is attained by a path, it makes sense to consider more 
restricted classes of planar graphs, like simple triangulations and quadrangulations. 
[9] and [11] independently investigated the maximum Wiener index of triangulations 
and presented the same simple triangulation of order n (see Figures 2.5, 2.6, 2.7) with 


Wiener index 


Be gD 2 
3 6 ifn = 3k 
1/n+2 1ljn+2 " ; 
W _——s fe as = n n 2 : nad 
AB. 42 : 
w+ ee _t ifn = 3k +2, 


which they conjectured to be optimal (see Figures 2.5, 2.6, 2.7). [Note that this 
sequence is present in the On-Line Encyclopedia of Integer Sequences [43] under 
A014125, which is the bisection of A001400. The displayed closed form is due to 
Bruno Berseli [43].] My collaborators and I, [20], announced that this conjecture is 
asymptotically true before the paper [9] was submitted. Che and Collins |9] verified 
this conjecture for simple triangulations of order not exceeding 10. Using a computer, 


we verified this conjecture for simple triangulations of order not exceeding 18, see 


Table 1 in [11]. Very recently, Debarun Ghosh, Ervin Gyéri, Addisu Paulos, Nika 
Salia, Oscar Zamora verified this conjecture [26]. 

In this chapter we prove a generalization of this conjecture asymptotically. Note 
that every simple triangulation is 3-connected, but a simple triangulation cannot be 
6-connected because of the number of edges. Similarly, quadrangulations must be 
2-connected, but cannot be 4-connected. Our main theorem, Theorem 5, proves that 
for any 3 < & <5, the Wiener index of any «-connected simple triangulation of order 
n is at most 4n® + O(n°/?). We also prove in Theorem 6 that for any 2 < & < 3, 
the Wiener index of any k-connected simple quadrangulation of order n is at most 
an? + O(n?/*), 

We provide constructions matching the upper bounds of Theorems 5 and 6 for the 
maximum Wiener index of triangulations and quadrangulations of given connectivity. 
We do more, as we exhibit triangulations and quadrangulations following patterns by 
the residue of the order n modulo k, which we conjecture as realizers of the maximum 
Wiener index. Our conjectures are based on extensive computations. We next detail 
these conjectures. 


We constructed 4-connected simple triangulations with Wiener index 


w+e@4R_2 ifn=4k+2 


1 ifn=4k+3 
W (TS) = (2.2) 


Bt Ay iy Sk 


n3 n? bn 3 = 
at et op a ae ed, 


(see Figures 2.8, 2.9, 2.10, 2.11). This proves that Theorem 5 is also asymptotically 
tight for « = 4. Furthermore, we conjecture that the repetition of the obvious pattern 
in these figures provide the extremal triangulations. Using a computer, we verified 


this conjecture for simple triangulations of order not exceeding 22, see Table 2.2. 


We constructed 5-connected simple triangulations with Wiener index 


n3 3n2 23n 168 : —_ 
30 | 10 15 5 ifn=odk+2 


ne 4 3n? _ 28 431 ifm —5kK+3 


30 10 15 
5) — J n3 , 3n2 — 23n : 
Wit) a0 ae 1 ifn=5k4+4 (2.3) 


n3 3n2 _ -23n . = 
aot 40 ip + 32 ifn = 5k 


n3 3n? 23n 156 : = 
30 | 10 15 s ifn=odk+1, 


(see Figures 2.12, 2.13, 2.15, 2.16, 2.17). This proves that Theorem 5 is also asymptot- 
ically tight for « = 5. Furthermore, we conjecture that the repetition of the obvious 
pattern in these figures provide the extremal triangulations. We arrived to these con- 
jectures using a computer and also some guesswork regarding the pattern. Therefore 
these conjectures for the 5-connected case are less supported with computational ev- 
idence than other conjectures in this chapter, as we were able to do the computation 
only up to the order 32, see Table 2.3. The issue here, is that the pattern slowly 
develops, and orders following the same pattern differ by 5, therefore we do not have 
sufficiently many data points to have a very convincing conjecture. 

We are indebted to Paul Kainen, who after hearing about our triangulation re- 
sults, asked whether we can prove similar results for simple quadrangulations. Recall 
that any simple quadrangulation is 2-connected, but no simple quadrangulation is 
4-connected. We conjecture that the maximum Wiener index of a simple quadrangu- 


lation of order n is 


= ahi OF 
W(Qn) = (2.4) 
oe At ed 


based on Figures 2.18, 2.19. Furthermore, we conjecture that the repetition of the 
obvious pattern in these figures provide the extremal quadrangulations. Using a com- 
puter, we verified this conjecture for simple quadrangulations of order not exceeding 


20, see Table 2.4. The authors of [29] were recently able to verify this conjecture. 


We conjecture that the maximum Wiener index of a 3-connected simple quadran- 


gulation of order n is 


n3 n?2 17n 206 & —, 
— 9 wn=d3k+14 


18 3 6 
W(Q,) =) 42-2420 ifn=3k+15 (2.5) 


3 2 : 
n n= _ lin ut ifn =3k+ 16, 


based on Figures 2.20, 2.21, 2.22. Furthermore, we conjecture that the repetition of 
the obvious pattern in these figures provide the extremal quadrangulations. Using 
a computer, we verified this conjecture for simple quadrangulations of order not 
exceeding 28, see Table 2.5. 

Section 2.4 contains the conjectures stated so far in the form of drawings for some 
fixed order, but with emphasis on the general pattern: the red colored part is the 
repeated pattern. Even more, we conjecture based on computational evidence that 
those drawings not only provide the maximum Wiener index, but for sufficiently large 
n they are unique with this property. 

We remark here that the result of [26] described by formula (2.1) does not hold 
for non-simple triangulations. For the construction of non-simple triangulations with 
asymptotically larger Wiener indices, see Figure 2.1. In fact, we conjecture that 
these constructions are optimal for non-simple triangulations. The non-simple quad- 
rangulation on Figure 2.2 has a larger Wiener index than conjectured best simple 
quadrangulation on Figure 2.18, but the difference is not in the leading term. 

Che and Collins noted [9] that the minimum Wiener index of a general trian- 
gulation of order n is a trivial problem, as Euler’s formula determines the number 
of edges, and there are constructions, in which every pair of vertices are at most 
distance two. The situation is analogous for quadrangulations. For minimizers, see 
Figure 2.3. In Chapter 2, we will explore the minimum Wiener index of triangulations 


and quadrangulations with higher connectivity. 
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Figure 2.1: 


DODD 


A non-simple triangulation with larger Wiener index. 


Wr = 7 + = — 1 for even n. 


Figure 2.2: A non-simple quadrangulation with larger 
Wiener index. W(Q/,) = oe + me — & for even n. For 
this sequence, see A131423 [43]. 


val) 


Figure 2.3: Minimum Wiener index simple triangula- 
tions and quadrangulations. 


i 


There is second research direction of this chapter, in addition to the Wiener index. 
We give bounds on the total distance o(v) and the average distance o(v) of a vertex 
v, defined as the sum and the average, respectively, of the distances from v to all 
other vertices. Bounds on o(v) were obtained, for example, in [3] [21] and [46]. Of 
particular interest is the maximum value over all v € V(G) of o(v) in a graph G, 
usually referred to as the remoteness p(G), of G. It was shown by Zelinka [46] and, 
independently, by Aouchiche and Hansen [2] that the remoteness is at most 4. For 
graphs of given minimum degree 6 these bounds were improved in [13] by a factor of 
about ;2;. For more recent results remoteness see, for example, [12], and [45]. 

We give sharp upper bounds on remoteness of triangulations and quadrangula- 
tions with given connectivity in Corollary 3 and Proposition 2. These bounds are 
sharp by Figures 2.5 through 2.12 and Figures 2.14 through 2.22. It is not difficult 
to compute the distances on those figures from the black vertex to the remaining 
vertices and show that the sum of distances from the black vertex meets the upper 
bound for remoteness. Details will be provided in section 2.5. Our results show that 
the maximum remoteness among triangulations and quadrangulations of prescribed 
connectivity « is achieved on the graphs that are conjectured to maximize the Wiener 
index, except for 5-connected triangulations of ordern = 5k +3. There are, however, 
numerous realizations of the maximum of remoteness in all classes that we investigate, 


except among quadrangulations. 


2.2 UPPER BOUNDS ON THE REMOTENESS 


In this section we present bounds on the remoteness of triangulations and quadran- 
gulations. A sharp upper bound on the remoteness of a triangulation of given order 
was given by Che and Collins [9]. We give corresponding bounds for 4-connected and 
5-connected triangulations, as well as for 2-connected and 3-connected quadrangula- 


tions. 
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We begin by stating a sharp bound on the distance of an arbitrary vertex in a K- 
connected graph of given order due to Favaron, Kouider and Mahéo [23], from which 


we will derive some of our bounds. 


Proposition 1. /23]/ Let G be a «-connected graph of order n, and x an arbitrary 


vertex of G. Then 


(2) < [S72 "| (m-1- 5/5 


|). 


Every simple triangulation is 3-connected, and every simple quadrangulation is 
2-connected. Proposition 1 yields the following sharp bounds for the remoteness of 


3-connected and 4-connected triangulations and 2-connected quadrangulations. 


Corollary 3. (a) /9/ If G is a simple triangulation of order n, then 


n+2 


p(G) < +€En, 


n-1 


where €n = 0 ifn =1 (mod 3), and én, = TOSI ifn =0,2 (mod 3). 


(b) If G is a 4-connected triangulation of order n, then 


n+3 


p(G) Ss 


+ En; 


where En = 0 ifn =1 (mod 4), €, = Ga ifn =0,2 (mod 4), and é, = se 


if n =3 (mod 4). 


(c) If G is a simple quadrangulation of order n, then 


1 
a(G) < — em 


where €, = 0 ifn =1 (mod 2), and é, = =H if n =0 (mod 2). 


Proposition 1 also yields good bounds for the remoteness of 5-connected triangu- 


lations and 3-connected quadrangulations. These bounds are however not sharp for 
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all values of n. In order to obtain sharp bounds we need some additional terminology 
and results from [1]. 
Let v be a fixed vertex of a connected plane graph and i € N with 7 < e(v). We 


say that a vertex w € N;(v) is active if it has a neighbor in N;+1(v). 


Lemma 1. /1/ Let G be a 3-connected plane graph, v a vertex of G andi € N with 
1<i<_e(v)—1. For every active verter w € N;,(v) there exist two other active 
vertices w',w"” € N;(v) such that w and w' share a face of G, and w and w" also 


share a face of G. 


Lemma 2. (a) Let G be a 5-connected simple triangulation, v a vertex of G and 
d=eg(v). If ng_i(v) =5, then ng(v) = 1. 
(b) Let G be a 3-connected simple quadrangulation, v a verter of G and d = eg(v). 


EF geal lo) = 33 then nae) = le Tf ngewe =—3 tnd ngeg = 4 then milo) FAs 


Proof. (a) Assume that G is a 5-connected simple triangulation, v is a vertex of G, 
and ng_1 = 5, where d is the eccentricity of v. This implies that Ng_; is a minimum 
cutset of G. Hence, since G is a triangulation, Ng_; induces a cycle C' of length 5. 


We first show that 
the vertices in Ng are all inside C, or all outside C. (2.6) 


Suppose not. Then there exist vertices a,b € Ng such that a is inside C, and 6 is 
outside C’. Since G is 5-connected, there exist a (v, Nq_1)-fan F,, an (a, Ng_1)-fan Fi, 
and a (b, Ng_;)-fan F,. Any two of these three fans share only the vertices of N41. 
Indeed, other than vertices in Ng_1, fan F, contains only vertices in ess N;, while fan 
F, contains only vertices in Ng_; U Ng that are inside C’, while fan F, contains only 
vertices in Ng_; U Ng that are outside C’. Now contracting the vertices in Fy — Ng_1, 
the vertices in F, — Ng_;, and the vertices in Fi, — Ng_, to three single vertices yields 


a graph that contains 3K, + Cs as a subgraph. Hence G contains 3K, + Cs as a 
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minor. Contracting three consecutive vertices of the 5-cycle shows that this implies 
that G contains K3 + 3K, as a minor, which contradicts the planarity of G. This 
contradiction proves (2.6). 

By (2.6) we may assume that all vertices of Ny are inside the cycle C. Since every 
vertex of Ny is adjacent to some vertex of Ng_1, the subgraph G|N4q] is outerplanar. 


Hence 
0 if Nq = 1, 


m(G[Na]) < 1 ifng=2, eye) 
2ng—3 if ng > 3. 

We now bound the sum of the degrees of the vertices in Ng. Let H be the plane 
graph obtained from G[Ng_i U Na] by adding a new vertex z in the outer face of C 
and joining it to all five vertices of C. Then H has order n(H) = 1+ng_1+nq = ng+6. 
Since H is a plane graph we have m(H) < 3n(H) —6 < 3ng4+ 12. At least 10 edges 
of H are incident with z or belong to C, and are thus not incident with any vertex 
of Ng, so they don’t contribute to the sum of the degrees of vertices in Ng. Since the 


edges of G| Nu] contribute two to the sum of the degrees of vertices in Ny, we have 


(3ng + 2) +0 if ng = 1, 
>. degg(x) < (m(H) — 10) + m(G[Nul) < (3nqg +2) +1 i ng 2 


xeNg 


(3nq + 2) + (2nq _ 3) if ng > 3. 


It is easy to verify that this implies 9,-v, degg(x) < 5nq whenever nq > 1. But since 
G is 5-connected, every vertex of G has degree at least five. Hence we conclude that 
na = 1, which proves (a). 

(b) Let G be a 3-connected simple quadrangulation, v a vertex of G, and d = e(v). 
To prove the first statement, assume that ng_1 = 3. Let Ng_i(v) = {w, w’, w”}. Since 
G is a quadrangulation and thus bipartite, the set {w,w,w”} is independent in G. 
Since G is 3-connected, the vertices w,w’,w” have a neighbor in Ng and are thus 


active. By Lemma 1, w and w’ share a face, and so do w and w”, as well as w’ and 
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w”. Hence we can add edges ww’, ww” and ww” to G to obtain a plane graph (but 
not a quadrangulation). Let C' be the cycle consisting of the edges ww’, w’w", w"w. 
A proof similar to that in (a) shows that the vertices of Nq are all inside C, or all 
outside C’. Without loss of generality we assume the former. We now bound the sum 
of the degrees of the vertices in Ng. 

Let H be the plane graph obtained from G[Ng_1 U Na] + E(C) by adding a new 
vertex z in the outer face of C and joining it to all three vertices of C. Since G is a 
quadrangulation, the only faces of H of length three are the six faces that have one 
of the three edges of C on their boundary. Let H’ be the plane graph H — E(C) = 
G|[Na-1 U Na]. Then n(H’) = na-1 +a +1 = ng + 4 and, since H’ has only faces of 
length at least four, m(H') < 2n(H’) — 4 = 2ng+4. 

Exactly three edges of H are incident with z and are thus not incident with any 


vertex of Ng. Since G is bipartite, G[Na] contains no edges. Hence 


S” degg(z) = (m(H"') — 3) < 2na+ 1. 


xeNg 


This implies ><, degg(x) < 3nqg whenever ng > 1. But since G is 3-connected, 
every vertex of G has degree at least three. Hence we conclude that ng = 1, which 
proves the first statement of (b). 

To prove the second statement of (b) assume that ng_2 = 3 and ng_; = 4. Suppose 
to the contrary that ng = 1.Let Na_2 = {w,w’,w”}. The same arguments as in the 
proof of the first statement of (b) show that we can add the edges ww’, ww”, w'w” 
to G to obtain a plane graph, that these three edges form a cycle C’, and that the 
vertices in Ng_;U Ng are either all inside C or all outside C, without loss of generality 
the former. Let H be the plane graph obtained from G'[Ng_2 U Ng_1 U Na| + E(C) 
by adding a new vertex z in the outer face of C and joining it to all three vertices 
of C. Since G is a quadrangulation, the only faces of H of length three are the six 


faces that have one of the three edges of C' on their boundary. Let H’ be the plane 


graph H — E(C) = G[Na-2 U Na-1 U Na]. Then n(A") = ng-2+n¢1t+nat+1=9 
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and, since H’ has only faces of length at least four, m(H’) < 2n(H’) —4 = 14. 
Exactly three edges of H’ are incident with z and thus not incident with vertices 
in Ng_1. Since G is bipartite, no edge joins two vertices of Ng_1, and so we have 
ren, deSg(x) < 11 < 3ng_). Therefore, Ng_; contains a vertex of degree less than 


three in G, which contradicts G being 3-connected. The second statement of (b) 


follows. 


For the remaining proofs of this section we define the function F’ which assigns 
to a finite sequence X = (x0,21,..., 7x) of integers the value F(X) = 7%, ix;. So 
if v is a vertex of eccentricity d in a connected graph G, then o(v) = Sy ini(v) = 


PvGig tines ta). 


Proposition 2. (a) Let G be a 5-connected triangulation of order n. Then 


n+4 
where En = =a ifn = 0 (mod 5), en = ——y ifn =1 (mod 5), e, = cn if 
n =2 (mod 5), and ce, = Se if n = 3,4 (mod 5). 


(b) If G is a 3-connected quadrangulation of order n, then 


2 
o(G) <"F* + en 


where én = —y_2y ifn = 0 (mod 3), ey =— zy ifn =1 (mod 3), and ey = gh 


if n =2 (mod 3). 


Proof. (a) It suffices to show that for an arbitrary vertex v of G we have 


n? + 3n a 
10 nm? 


ov) < 


where ¢/, = —10 if n = 0 (mod 5), e|, = -14 ifn = 1 (mod 5), ef, =Oifn =2 
(mod 5), and ¢/, = —8 if n = 3,4 (mod 5). 
Fix v € V(G) and let d= e(v). Then 


d 
o(v) = >0 ing = F(mo,m,..., Na): 
i=0 


Le 


All n, are positive integers, no = 1 and 4, n; =n. Since G is 5-connected we also 
have n; > 5 for alli € {1,2,...,d—1}. To bound F(no,1,...,na) from above we 
assume that n is fixed, and that d’ € N and Xmazr(n) = (np, n},..., ny) maximise 


the function F’ among all integers d and sequences X that satisfy these constraints. 


We first note that ni = ni =--- = ni_, = 5. Indeed, if ni > 5 for some i with 


1<i<d'—1, then decreasing nj by 1 and increasing nj,,, by 1 yields a new sequence 
X' that satisfies the above constraints and for which F(X’) = F(Xmax(n)) + 1, 
contradicting the choice of Xmar(n). Also, if n'y > 5, then decreasing n/, by 1, 
appending a new entry n/y,, = 1 at the end and increasing d’ by 1 yields a sequence 
that satisfies the requirement but whose F-value is greater, again a contradiction to 
the choice of Ximax(n). Therefore, if g and r are positive integers with 1 <r < 5 such 
that n —1 = 5q¢+,7r, then the unique sequence maximising F’ subject to the above 
constraints is 


Niet) Co ica eon) 


where the entry 5 appears exactly q times. If r 4 1, then it is easy to see that 
the unique sequence with the second largest F’-value satisfying the constraints is the 
sequence 

AY (i= (5 ok Or 1), 
where the entry 5 appears exactly g — 1 times. 
CASE 1: n = 2 (mod 5). 
Then F(1no,71,-..,%a) < F(Xmax(n)) = 75(n? + 3n), as desired. 
CASE 2: n = 0,1,3,4 (mod 5). 
Then (no, 71,---,%4) # Xmax(n) since otherwise, if (no, 71,..-,%a) = Xmaz(n), then 
Ng-1 = 5 and ng=r £1, contradicting Lemma 2(a). Therefore, F'\(no,1,...,ma) < 
F(X! ,(7)), and a simple calculation shows that F'(X/_.)(n) is the claimed upper 


bound on a(v). 


(b) The proof of (b) is analogous to that of (a), with only two differences: The 
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condition n; > 5 for alli € {1,2,...,d — 1} in (a) is replaced by n; > 3 for all 
i € {1,2,...,d—1}. Also, Lemma 2(b) implies that for n = 1,2 (mod 3) we have 
(no, 11,---;Na) # Xmax(n) and so F'(no,71,..-,Ma) < F(Xmaz(n)’), while for n = 0 


(mod 3) Lemma 2(b) implies that (no,71,...,2a) 4 Xmaz(7), Xmaz(n)’ and thus 


Prag eis x: cota SX eee ys 


2.3. UPPER BOUNDS ON THE WIENER INDEX 


In this section we present asymptotically sharp upper bounds on the Wiener index of 
simple triangulations and simple quadrangulations, and improved bounds for simple 
4-connected and 5-connected triangulations as well as simple 3-connected quadran- 
gulations. 

In the statements and proofs of our results we use the following notation. If S is a 
separating cycle of a plane graph G, then we denote the set of vertices inside S by A, 
and the set of vertices outside S by B. We often use S also for the set of vertices on 
this cycle, and we further let a := |A|, b := |B] and s := ||. The following separator 


theorem by Miller is an important tool for the proof of our bounds. 


Theorem 4. (/36/) If G is a 2-connected plane graph of order n whose faces have 
length at most ¢, then G has a separating cycle S of length at most 2,/2|€/2|n, such 


that a,b < an. 


We now define a plane graph which will be used in the proof of the main result 


of this section. 


Definition 1. Forp €¢ N with p > 3 let F, be the plane graph constructed as follows. 
Let C = uo, U1,---,Up-1,U0 be a cycle of length p. Inside C we add a cycle C" = 
U0, U1, +++; U2%p-1U0 Of length 2p and edges ujvai-1, UiVai, UiV241 fori = 0,1,...,p— 
1, with indices taken modulo p for the u; and modulo 2p for the v;. Inside C’ we 


add a cycle C"” = wo,Wi1,...,Wap—1, Wo of length 2p and edges v;w;, vijwi41 for i = 
Pp 
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0.1,...,2p —1, with all indices taken modulo 2p. Inside C" we add a new vertex z 
and join it to every vertex of C”. The graph F, is shown in Figure 2.4. 

We define F’ to be a plane graph with the same vertex and edge set as Fy, but with 
the cycle C’ outside the cycle C, the cycle C" outside the cycle C’, and z lying in the 


unbounded face whose boundary is C”. 


Figure 2.4: The graph F, for s = 4. 
The s-cycle C and 2s-cycles C’ and C” 
drawn with thick lines. 


Lemma 3. Let F, be the graph defined in Definition 1 above. 

(6) ACE) = 5 for p =.3. 

(b) Ifue V(E,) and M CV(C) with |M| <5, then F, contains a (u, M)-fan. 

(c) If My, Mz C V(C) are two sets with |M, = |M| <5, then F, contains a set of 
|M,| disjoint paths from M, to Mg. 


Proof. (a) It is easy to verify that any two vertices of F;, are joined by five internally 


disjoint paths, hence F;, is 5-connected. 


(b) and (c) follow directly from F;, being 5-connected. 
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Theorem 5. Let & € {3,4,5}. Then there exists a constant C' such that 
1 
W(G) < —n? + Cni? 
6K 
for every K-connected simple triangulation of order n. 


Proof. Our proof is by induction on n. Define C := max{C}, C2}, where C; is the 
smallest real x for which the inequality W(G) < ani+an°! ” holds for all «-connected 
simple triangulations G of order at most 10*, and C is the smallest real x for which 
8.1+0.76x < x holds. We prove by induction on n that for all simple triangulations 
G of order n, 
W(G) < —n8 ae ce (2.8) 

Now (2.8) holds for all n < 10* by the choice of C. Let n > 10*. By our induction 
hypothesis we may assume that (2.8) holds for all graphs of order less than n. 

Since G is 2-connected, it follows by Theorem 4 that G contains a separating cycle 
S = tot, ...ts_ito with a,b < zn, where A, B,a,b, 5s are as in Theorem 4 and above it. 
Let H be the simple triangulation obtained from the plane graph G — A as follows. 
We first delete all edges between non-consecutive vertices of S that run inside the 
cycle S. Inside S' we insert the graph F’, by identifying the cycles S and C, specifically 
t; € S with u; € V(P,) for 7 = 0,1,...,s—1. Clearly, H is a simple triangulation 
of order b+ 5s +1. Similarly, let K be the simple triangulation of order a+ 5s + 1 
obtained from the plane graph G — B by deleting all edges between non-consecutive 
vertices of S that run outside the cycle S and inserting FY (a copy of F,) into the 
unbounded face, bounded by the vertices of S', by identifying t; € S with u; € V(F%) 
fori =0,1,...,s—1. 


For an illustration, see Figure 2.4. We claim that 
Hand K are «-connected. (2.9) 


We prove (2.9) only for H, the proof for K is analogous. Let u,v be two arbitrary 


vertices of H. It suffices to show that there exist « internally disjoint (u, v)-paths in 
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H. First assume that both, u and v, are in V(F,), then it follows from Lemma 3(a) 
and « < 5 that there are « internally disjoint (u,v)-paths in F,, and thus in H. Now 
assume that exactly one of the two vertices, say u, is in V(F,). Fix a vertex a € A. It 
follows from the «-connectedness of G that in G there exist « internally disjoint (a, v)- 
paths P,, Po,...,P,. For i= 1,2,...,« let a; be the last vertex of P; on C, and let 
P! be the (a;, v)-section of P;. By Lemma 3(b), F contains a (u, {a1,...,a,})-fan PF’. 
Then F' together with P/,..., P” yields a collection of « internally disjoint (u, v)-paths 
in H. Finally assume that both, u and v, are not in V(F). Then it follows from the 
«-connectedness of G that there exists internally disjoint (u,v)-paths P,, P2,..., Px 
in G. For those paths, P;,..., P, say, that contain a vertex of V(F;), let a; and aj 
be the first and last vertex, respectively, of P; in V(F,). Let M = {a1,...,a,} and 
M' = {a',...,a,}. By Lemma 3(c), F, contains & disjoint paths Q1,...,Q, from 
M to M'. Then the (wu, a;)-sections and the (a‘,v)-sections of the paths P; together 
with Q1,...,Q, and the paths P,.1,...,P, form a collection of «& internally disjoint 
(u, v)-paths in H. This proves (2.9). 

The two graphs H and K have exactly the vertices in V(F,) in common. We now 
bound the Wiener index of G in terms of the Wiener indices of, and the total distance 
of Z in H and Kk. 


W(G) = x dg(zx,y) + SS dg(x, y) + DS dg(x, y) 


{x,y}CBUV (Fs) {x,y}CAUV (Fs) veA, yeB 


< (°) 5 + S> du(z,y) 


{x,y} CBUV (Fs) 


+ iD dx(z,y)+ S> dy(x,z)+dx(z,y). (2.10) 
{x,y}CAUV (Fs) zeA, yEB 


Indeed, for any two vertices x and y of G that are both in AU V(F,), we have 
da(x,y) < dy(x,y) + 5 since a shortest (x,y)-path in H either contains only vertices 
in BUS, in which case it is also a path in G, or it contains vertices in V(F,) — S, 


in which case replacing the segment between the first and last occurrence of a vertex 
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in V(F,) — S in the path by a segment of the cycle S that contains at most s/2 
vertices yields an (x, y)-path in G. Similarly, if x and y are both in BUV(F;), then 
da(x,y) < dx(x,y) + 5. Finally, if « € A and y € B, then we can obtain an (z, y)- 
path in G from the concatenation of an (x, z)-path in H and a (z,y)-path in K by 
replacing z with a segment of S containing at most s/2 vertices. This proves (2.10). 

We now bound each of the terms in (2.10). Since H and K are «-connected simple 


triangulations of order b+ 5s +1 and a+ 5s +1, respectively, we have by induction 


dy(x,y) =W(H) < —(6+5s +1)? + C(o4+ 5841), (2.11) 


{e,y}CBUV (Fs) 708 


and 


dx(z,y) =W(K)< : (a+5s+1)?+C(a+5s4 1)”. (2.12) 


{xy} CAUV (Fs) ~ 6K 


It follows from Corollary 3(a)-(c) that o(v) < xn? + %2n + 3 for every vertex v 


of a K-connected triangulation of order n. Hence o(z,H) < =-(a+5s+1)?+ S*(a4 


5s+1)+ $3 and o(z,K) < = (b+ 5s +1)? + $*(b+ 58+ 1) +S. Hence 


Sy (du(x, 2) + dx(z,y)) = 5 S- du(z,z) +a S- dx(z, y) 


xeA, yeB reA yEB 
< bo(z,H)+ao(z,K) 
b 
<< 5 [(a+5s+1)?+(K-2)(a+5st+1)+K-3] 
K 


_ a 
OK 


[(b + 5s+1)? 4 (k-2)(b+58+1)+%-3], 
and sincea<a+5s+landb<b+5s+1, 


ye di (x, z) + dx(z,y) 


xeA, yEB 
Pee ached ay aoe 2 5941) (b4 58-4 1)? 
OK a+r OS 4 r OS F T De a So TOS F 
K— 2 K—3 
T e (a T OS t 1)(b T oS t 1) te (a t b). (2.13) 
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Hence we obtain from (2.10), (2.11), (2.12). amd (2.13), 


W(G) < = (a + 5s+1)? 4+ C(a+5s+1))/? 4 ~-(b + 5s+1)34+C(b+5s +1)? 
1 2 i i i 1 i | | | 2 Be = 
5, (4+ 58 + 1) (6+ 5s +1) + 5 (a+ 5s +1) + 5s +1) (35 
“<a 1 5s+1)(b+5s +1)4 (a | b) 
= =a +b+10s + 2)° 4 Cla b 53-+.1)9/? + (64 5s 1)°?] 
Ka + 5s+1)(b+5s+1)4 ‘(a + b) 4 (3) § (2.14) 


We bound the terms of the right hand side of (2.14) separately. We make use of the 
facts that a+b+.s =n, and that by Theorem 4 in conjunction with n > 10+ we have 
s < 23/?n'/2 < 0.03n — 1. We bound the first term of (2.14) by (a +b+10s +2)? = 
(n+ 9s +2)? < (n4+9-23/2n1/? + 2)?. To bound the second term note that the real 


function f(x) = 2°/? is concave up and that a,b < 2n by Theorem 4, which implies 


that (a+ 5s + 1)°? + (b+ 5s + 1)°/? is maximised if a = 2n and b = in — s (or vice 


versa). Therefore, (a+5s+1)°/?+(b+5s+1)°? < (2n+5s+1)??+(in+4s+1)°? < 


(2n + 0.15n)°/? + (4n + 0.12n)?/? = ((2 + 0.15)°? + (4+ 0.12)°/?) n5/2 < 0.76n*/?. 


To bound the third term note that a <l,a+5s+1<nandb+5s+1 <n, so 


"2(a+5s+1)(b+5s+1) <n?. To bound the fourth term note that “~* < 1 and 
a+b<n,so <8(a+b) <n. Finally, 3) < $n”, and so we bound the fifth term by 


(5)3 < 27-'/2n5/2, In total we obtain from (2.14), 


1 
W(G) < 5a" +9. 23/71/24 9)3 + 0.76 Cn??? 4+ n? +n 42702n*? 
K 
1 13 338 8788 
is gee (= +0.76C+1+4+2-%?)nb/? sed 3/2, 
6K K K 3K 


Since n > 10*, we have 338? + S788 73/2 < 2n°/2_ Also, oa 1076.6 


6.1+ 0.76 C, and so 


W(G) < =n'+ (8.1+0.76C)ni/? 
6K 
= ae + On'/? 
6K 
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since C' satisfies 8.1+0.76C < C. The theorem follows. 


The following bound on the Wiener index of simple quadrangulations is proved 
in a similar way. The only difference is that a slightly modified version Q, of the 
plane graph F;, is used in the proof. For an even p with p > 4 let Q, be the plane 
graph obtained from a cycle C' = uo, U1,.-., Up—1, Uo Of length p, inside which we add 
a cycle C’ = vo, U1,..-, Up-1, Vo Of length p and edges u,v; for i = 0,1,...,p—1, inside 
which we add a vertex z and joint it to all v; with 2 even. It is easy to verify that 
a 3-connected quadrangualation with the insertion of @, stays 3-connected. Apart 
from this difference, the proof of Theorem 6 follows closely that of Theorem 5, hence 


we omit the proof. 


Theorem 6. Let & € {2,3}. Then there exists a constant C such that 


1 
é 3 5/2 
W(G) ba" +Cn 


for every K-connected simple quadrangulation G of order n. 


The leading coefficients in the bounds in Theorems 5 and 6 are optimal, as shown 


by the graphs in Figures 2.5 through 2.13 and Figures 2.15 through 2.20. 


2.4 COMPUTATIONAL RESULTS AND CONJECTURES 


This section contains numerous figures and tables summarizing months of computer 
searches. None of this would have been possible without the help provided by Plantri, 
a program that generates triangulations and quadrangulation on numerous surfaces. 
For each category of problem (triangulations, 4-connected triangulations, 5-connected 
triangulations, quadrangulations and 3-connected quadrangulations) there is a table, 
which summarizes the largest Wiener index and remoteness found for a given order in 
that category, along with “Count”, telling how many graphs attain the optimal value. 


Note that remoteness in this section is not normalized to keep the calculations in the 
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domain of integers. In other words, in the Tables we show (n—1)p(G) under the name 
of “Remoteness”. Our Wiener index findings match those of [9] for triangulations. The 
number of isomorphism classes that our code searched matches the numbers in [6], [8], 
[7], [34], [42], verifying that the values that the search provides are in fact maximal. In 
each figure below, red edges represent the repeating pattern and the black node marks 
a vertex which maximizes the remoteness. The computational evidence suggests that 
for sufficiently large order, the maximum Wiener index is uniquely realized in every 
category, while remoteness is not, except for quadrangulations. 

Although the results of [26] made the Wiener index rows of Table 2.1 obsolete for 
n > 9, we still include it to show the multiplicity of maximizers up to n = 8 and the 


remoteness results. 


VAAAAN 


Figure 2.5: A triangulation T;, on n = 3k vertices, 
which maximizes the Wiener index [26] and the remote- 
ness. 


VAVAAAYY 


Figure 2.6: A triangulation T, on n = 3k + 1 vertices, which 
maximizes the Wiener index [26] and the remoteness. 
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KWAANAN, 
LAYNAAA 


Figure 2.7: A triangulation 7), on n = 3k + 2 vertices, which maxi- 
mizes the Wiener index [26] and the remoteness. 


Table 2.1: A summary of the largest Wiener Index and 
remoteness among all triangulations on n vertices, and 
a count for how many isomorphism classes attain this 


value. 
Order | Wiener index Count | Remoteness Count 

4 6 1 3 1 

5 11 1 5 1 

6 18 2 7 1 

i 27 3) 9 4 

8 39 2 12 2 

9 54 1 15 4 
10 72 1 18 17 
11 94 1 22 7 
12 120 1 26 25 
13 150 1 30 107 
14 185 1 35 35 
15 225 1 40 171 
16 270 1 45 743 
17 321 1 51 217 
18 378 1 of 1199 


2a 


Figure 2.11: A 4-connected triangulation T+ on n = 4k + 1 vertices, 
which maximizes the remoteness and is conjectured to maximize the 


Wiener index. 


Table 2.2: A summary of the largest Wiener Index and 


remoteness among all 4-connected triangulations on n 
vertices, and a count for how many isomorphism classes 
attain this value. 


Order | Wiener Index Count | Remoteness Count 

6 18 1 6 1 

7 27 1 8 1 

8 38 2 10 2 

9 ol 4 12 4 
10 68 1 15 4 
tt 87 1 18 6 
12 110 1 21 16 
13 135 1 24 50 
14 166 1 28 24 
15 199 1 32 66 
16 238 1 36 186 
Avg 279 1 40 653 
18 328 1 45 250 
19 379 1 50 879 
20 438 1 55 2599 
21 499 1 60 9429 
22 570 1 66 3313 
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= 5k + 2 vertices, which 


T°? onn 
njectured to maximize the Wiener 


cted triangulation 


Figure 2.12: A 5-conne 


Index. 


d is co 


maximizes the remoteness an 


cted triangulation T° on n 


5k +3 vertices, which 


Index. 


is conjectured to maximize the Wiener 


Figure 2.13: A 5-conne 


5k + 3 vertices 


C) a, P=") 


MAA 


cted triangulation T° on n 


wn 
id) 
o 
q 
od 
6 
a= 
=o) 
oO 4 
Po 
1D GS 
~ 
= g 
SS 
wees 
NS 
o & 
Sal 
5's 
Of 7S 
ab 


Table 2.3: A summary of the largest Wiener Index and 
remoteness among all 5-connected triangulations on n 
vertices, and a count for how many isomorphism classes 
attain this value. 


Order | Wiener index Count | Remoteness Count 
12 108 1 18 1 
13 — 0 — 0 
14 159 at 23 1 
15 189 i 26 1 
16 222 2 29 1 
1% 259 1 34 1 
18 300 1 ST 1 
19 342 1 41 2 
20 391 1 45 4 
a 444 1 49 9 
22 500 2 55 4 
23 560 1 59 11 
24 630 1 64 36 
25 702 il 69 66 
26 780 1 74 193 
27. 867 il 81 39 
28 955 1 86 240 
29 1053 il 92 805 
30 1156 1 98 1470 
31 1265 1 104 4327 
82 1384 1 112 763 


Although the results of [29] made the Wiener index rows of Table 2.4 obsolete for 
n > 8, we still include it to show the multiplicity of maximizers up to n = 7 and the 


remoteness results. 
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Figure 2.18: A quadrangulation Q, on n = 2k ver- 
tices, which maximizes the remoteness and is conjec- 
tured to maximize the Wiener index. 


Figure 2.19: A quadrangulation Q, on n = 2k + 1 vertices, 
which maximizes the remoteness and is conjectured to maximize 
the Wiener index. 
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Table 2.4: A summary of the largest Wiener Index and 
remoteness among all quadrangulations on n vertices, 
and a count for how many isomorphism classes attain 
this value. 


Order | Wiener Index Count | Remoteness Count 
4 8 1 4 1 
5 14 1 6 1 
6 23 1 9 1 
7 34 2 12 1 
8 50 1 16 1 
9 68 1 20 1 

10 93 1 25 1 
11 120 1 30 1 
12 156 1 36 1 
13 194 1 42 1 
14 243 1 49 1 
15 294 1 56 1 
16 358 1 64 1 
17 424 1 72 1 
18 505 1 81 1 
19 588 1 90 1 
20 688 1 100 1 
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Figure 2.20: A 3-connected quadrangulation Q? on n = 3k + 14 ver- 
tices, which maximizes the remoteness and is conjectured to maximize 
the Wiener index. 


in 


Figure 2.21: A 3-connected quadrangulation Q? on n = 3k + 15 ver- 
tices, which maximizes the remoteness and is conjectured to maximize 
the Wiener index. 
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\_N NNN NN 


TIN 


Figure 2.22: A 3-connected quadrangulation Q3 on n = 3k + 16 ver- 
tices which maximizes the remoteness and is conjectured to maximize the 
Wiener index. 


Table 2.5: A summary of the largest Wiener Index 
and remoteness among all 3-connected quadrangulations 
on n vertices, and a count for how many isomorphism 
classes attain this value. 


Order | Wiener index Count | Remoteness Count 

8 48 1 12 1 

9 — 0 — 0 
10 83 1 17 1 
11 106 1 22 1 
12 136 1 24 2 
13 164 1 29 2 
14 201 1 30 2 
15 240 1 38 6 
16 288 2 44 7 
17 344 1 51 5 
18 401 di 55 26 
19 468 1 62 33 
20 544 ili 70 22 
21 622 1 75 136 
22 711 1 83 172 
2a 810 1 92 97 
24 912 1 98 729 
25 1026 1 107 923 
26 1151 1 117 5005 
27 1280 1 124 3930 
28 1422 1 134 4959 
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2.5 REMOTENESS RECURSION SOLUTIONS 


This section contains the worked out recursions for equations of the remoteness of the 
graphs in figures 2.5 through 2.12 and 2.14 through 2.22. Rather than p(G), we find 
p*(G) = (n — 1)p(G). It should be noted that the variable k will be used to denote 
the number of layers of each structure. Adding another copy of the red pattern in 
the figures from the previous section would be equivalent to increasing k by 1. Let 
r; denote the remoteness on the given structure with k layers. 


First, for triangulations, we have, 


ny ifn = 3k 
PU,)= 7" 42-1 ifn=3k+1 
m4 8 ifn =3k+2 


Here, the layers represent the repeating 3-cycles. If n = 3k, we have, 


Trot =e + 3k 4+ 2 with rq = 26 


oes 
6 


1 
= Th = 5 (3k +k) i= 


|S 


If n = 3k +1, we have, 


Tre+1 =7rpt3k4+ 3 with ry = 30 


1 nren 1 
Se ea ae) ee ge ee 
"r= 5( ) = ee. Ss 
If n = 3k + 2, we have, 
Tro. =e + 3k +4 with ry = 35 
i Saas ee 
=> Th = 5 (3k ate I teh) em np a 
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Next, we consider 4-connected triangulations, 


n2 n bs a 

ne ifn =4k +2 
i mynil ifm =4k+3 
ps 

ne ifn=4k +4 

n2 n ed —: 

~+e-3 ifn=4k4+5 


Here, the layers represent the repeating 4-cycles. If n = 4k + 2, we have, 


Trot =e +4k +5 with rq = 45 


ven 
= Te = 2k +3K+1 => mata 
If n = 4k + 3, we have, 
Trot = rp +4k +6 with rq = 50 
2 
1 
— > r= 2k? +4k4+2 => r= t+ 
8 4 8 
If n = 4k + 4, we have, 
Troy =e +4k +7 with rq = 55 
ven 
Ifn = 4k + 5, we have, 
Tp. =e +4k4+ 8 with ry = 60 
ven 8 
=> rp = 2k? +6k4+4 = ry, => +—-- 5 
Tk + OR + r or af 3 
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Now, we consider 5-connected triangulations, 


a4 ot ifn =5k42 
n2 nr s 
w+ ee _—2 ifn=5k+3 
*(T®\ — 1 n? | 3n 4 
p(T?) 70 + 10 5 ifnm=5k4+4 


n+ 32 _] ifn =5k 


m4 3h _f ifn=5k+1, 


Here, the layers represent the repeating 5-cycles. If n = 5k + 2, we have, 


Tr+1 =Tk 5k 6 with ry = 55 


1 n?  3n 
Spe = (5k? + Th) = = 
rh = 5 ) ™=79T 10 


If n = 5k + 3, we have, 
Tra. =e +5k +7 with ry = 59 
1 gy 
= Tk = 5 (5k +9k+2) = m=—4+—-2 
If n = 5k +4, we have, 
Trot =p +5k + 8 with ry = 64 


—> rp = —(5k?+11k +4) > r, =—+—- 2 


1 
2 
If n = 5k + 5, we have, 


Tp. =e +5k +6 with ry = 69 


—> r, = —(5k? +13k +6) = r, =—+—-1 


ih 
2 10 =10 


If n = 5k + 6, we have, 


Trot =r, + 5k +6 with ry = 74 
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2 38 7 
(5k? + 15k +8) — m= +75 


1 
———4 — 
ee 10. 10 


Now, we consider equation general quadrangulations, 


of ifn = 2k 
Pp’ (Qn) = 


n2 


L 
4 


Here, the layers represent the repeating 1-paths. If n = 2k, we have, 


Tp =Te+2k4+1 with rs = 25 


n? 


2 
> rak > Ty ze 


If n = 2k + 1, we have, 


Tra =e +5k +7 with rs = 30 


ie. dk 
es eer ae 


Finally, we consider equation 3-connected quadrangulations, 


ifn =3k+4+14 


p(Qn) =) 242-2 ifn=3k+15 


Tum 
6 


n 4 . 
TE 3 ifn =3k+4+ 16 


Here, the layers represent the repeating 2-paths. If n = 3k + 14, we have, 


Trot = re + 3k + 16 with rs = 145 


n? 


1 
= rhe = 5 (3k + 29k +70) > m= = t 


n 
6 
If n = 3k + 15, we have, 


Troy = Te + 3k +17 with rs = 153 


1 
= m= 5(3k" + 31k +76) = tae ten? 


Al 


If n = 3k + 16, we have, 


Tpit = Te + 3k + 18 with rs = 164 


n2 


1 
= rp = 5 (3k? + 33k +88) = maate 


Cl & 


2.6 WIENER INDEX RECURSION SOLUTIONS 


This section contains the worked out recursions for equations 2.1, 2.2, 2.3, 2.4 and 2.5. 
It should be noted that the variable k will be used to denote the number of layers 
of each structure. Adding another copy of the red pattern in the figures from the 
previous section would be equivalent to increasing k by 1. In each class of problems, 
the first case to be verified will have an explanation as to what each line is counting. 
The subsequent cases are similar, hence the explanation is omitted. Let w, and 
r; denote the Wiener index and remoteness on the given structure with k layers, 
respectively. 


Let us first begin with equation (2.1), 


ae es ifn = 3k 
Llf/n+2 l|n+2 j 5 
W aid enn = n n 2 : —_ 
n? n2 2 = 
og. Gl Bhee? 


Here, the layers represent the repeating 3-cycles. Without loss of generality, sup- 
pose the C3 is appended to the left of the existing structure. If n = 3k, we have, 
Wiener index of added C3 


reo OD 
Wr = Wet 3 


Distance between topmost added vertex and the previous structure 


k 
+3 50% 
i=1 


Distance between added middlemost vertex and the previous structure 
r 


k k 
+)°i+2S0G41) 
i=1 i=1 
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Distance between bottommost added vertex and the previous structure 
k k 
21+ E41) 
i=1 i=1 


Qk? «15k 
= wu, 4 5 | 5 + 3 with wy = 120 


3 
=> WE = 5 (ke + k*) 
=> Wn= ata 
If n = 3k +1, we have, 


Wk4+1 =upt+3 
k 
+35°i+ (k+1) 
q=1, 
k 


E4204 4(RED 


i=1 i=1 


2 ee ey) 


Qk? 21k 
= w,t 5 | 5 + 6 with wy = 150 


and if n = 3k + 2, we have, 


Wk4+1 = Wk +3 


k 
+35 01+ 2(k +1) 


t=1 
k k 
+)°i+ 25641) 4+ (kK +1) 4 (kb 42) 
11 ad 
k k 
-2S i+ 5 (6 4+1) 4+ 2(K +1) 
I=L i=1 
2 
2 
= wy, 4 * | a + 10 with wa = 185 


1 
— Wr = 5 (3k + 9k? + 8k + 2) 


oR BO Gy ab kD 


mye yh 1 ifn=4k4+3 


See ae 


m+e+@_—3 ifn=4k+1 
Here, the layers represent the repeating 4-cycles. Without loss of generality, suppose 


the C4 is added just after the leftmost cap vertex. If n = 4k + 2, we have, 


Remove cap, add new C4, add cap back and the Wiener index of added C4 


cs OO OD 
Wri = We —Tr+ Tr +8 


Distance between topmost added vertex and the previous structure 


k 


++ 2N +1) + G+ 2) + (+1) 


i=1 


Distance between second topmost added vertex and the previous structure 


k k 
42551+25°G414+ (K+) 
i=1 i=1 
Distance between second bottommost added vertex and the previous structure 
k k 
425°1+25°G41 4+ (44+) 
i=1 i=1 


Distance between bottommost added vertex and the previous structure 


k k 


+35°i + S0(¢-1) +24+(k+1) 


i=1 i=1 


= wy + 8k? + 24k + 18 with wo = 68 


2k 
—> wp = —(4k? + 12k +11) 


3 
= 2? myn ‘ 
ve oe oe a 


If n = 4k + 3, we have, 


Wr = We —-Trt+ Tk +8 
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+is2be+n) S42) + (k +1) 4 
1214294 1) +2(k +1) 
Hari +2 04 1) +2(k +1) 

HAS 4+14206 +1) 


i=1 


= wy + 8k? + 28k + 24 with wy = 87 


1 
— W,= 3 (Sk 30k? + 34k + 9) 


= ate non 
ee ae oe Oe 


If n = 4k + 4, we have, 


Wr = We —Trt+ Tk +8 


+2420 (i Ea aC L2)+(k4 
Dy 2D 1)+(k+1) 
2) 2 Uli 1)+(k+1) 


844 NG-D +E) 


i=1 i=1 


= wy, + 8k? + 32k + 32 with w, = 110 


2 
—> we= 3 (4k + 18k? + 26k + 9) 
nr nm nm 


—= Un = 2 tT ts 2 


If n = 4k + 5, we have, 


Wrtl = Wk —TetTr+8 


Nw 
> 
i) 
ae 
“~~ 
SS 


1) + 2(k +1) + 2(k +2) 


ll 
an 
© 
ll 
pa 


1) +2(k +1) + 2(k +2) 


bo 
——~ 
>. 


ll 
an 


k 
2S°i 
i=1 


B+ NE 1) +4642) 


= w, + 8k? + 36k + 40 with ws = 135 


1 
= we = 3 (8k 42k? + 70k + 33) 
= — nn? bn 3 

Oe on) A OA 


Now, we consider equation 2.3, 


n3 3n2 23n 168 : — 
act aD aa ze ifm=d5k+2 


n3 3n? 23n . = 
nO qe ee ek, eS Oh eS 


5\ __ n3 n2 Wi ‘ 
W(Te) = 4 2 4 m2 _ 280 418 if = B+ A 


n3 3n? _ 23n : = 
ee ip +32 ifn = 5k 


n3 3n? 23n 156 : — 
a 0 5 ifn=odk +1, 


Here, the layers represent the repeating 5-cycles. Without loss of generality, sup- 
pose the Cs is added just after the leftmost cap and existing 5-cycle. If n = 5k + 2, 
we have, 

Remove cap, add new C's, add cap back and the Wiener index of added C5 
——owweoe—-wees>*sa>s> 
Wk41 =UWertTri—-TRr+15 
Distance between added C's and left most C5 
Pos -- O99 
Distance between added Cs and next to C's to the right 
rea e_R_R_ oO ™ 
+17 + 20+ 214+ 23+ 27 
Modified distance from leftmost C's to the original structure 
eee 
L5(5(k = 3) 21). 90 2001, 99 = 93-4 96 + 96 4 90. aT a3 
Distance between added Cs and rightmost C's and right cap 
eo vweeevwm™u@7"467<@—_ 
+19 + 20 + 21 + 21 + 23 + 30(k — 4) 


Distance between topmost added vertex to all remaining vertices 
ee 


k-2 
+504 
i=3 
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Distance between second topmost added vertex to all remaining vertices 


k—-2 k-2 
+3501+25°G41) 
i=3 i=3 


Distance between middle added vertex to all remaining vertices 


143564) 


i=3 i=3 


Distance between second bottommost added vertex to all remaining vertices 

k-2 k-2 k-2 

42571425041) 4+ 55042) 
i=3 i=3 1=3 

Distance between bottommost added vertex to all remaining vertices 

k—-2 k-2 k-2 

+55t4+25 0641) +2500 42) 
1=3 1=3 i=3 


D5k? TOK 
= w;,4 5 | 5 + 17 with ws = 867 


fi 
—> Wr= g (25k + 75k? + 2k + 192) 


=P ee aa shee ee 


If n = 5k + 3, we have, 


Wray = We+ Tei — Te + 19 


pose oes oa 


PL 20-2123. 27 


A5(5(h = 3) 4-2) 20 00 = OF 22 393 4 96 06 499 Sr 38 


+19 + 21 + 22 + 23 + 25 + 30(k — 4) 


k—2 
+5 0% 
1=3 
k—2 k—2 
+3 57i+25°@41) 
1=3 1=3 
k—-2 k—2 
42501435041) 
1=3 1=3 


k—2 k—2 k-2 
4+2S°i+ 25041) + 50542) 
1=3 1=3 1=3 


AT 


k—2 k-2 k-2 
+S°i 4250641) +25 042) 
1=3 1=3 1=3 


+(k—-2)+(k-1)+(k-1 +k+k 


25k? 85k 
= w;, + 25 with ws = 955 
2 2 
2 3 
= WU= oe + 15k? 4 ey + 30 
6 6 
n>  3n?—-23n 
n— = { 1 
Soin ao ag ap. Fe 


If n = 5k +4, we have, 


Wk41 =UWetTri—-Te+15 


poo eer ote d) 


+17 + 20 + 214 234 27 


45(5(h=3)e 3) = 2020, = 91 = 92 = 934-06 4.96 4 


+26 + 28 + 31 +30 + 34 + 40(k — 4) 


k—2 
+5503 
1=3 
k-2 k—2 
$3 5°i+2S°(41) 
1=3 i=3 
k-2 k—-2 
42501435041) 
1=3 i=3 


k—2 k—2 k—-2 
425014250641) 4+ 550642) 
1=3 1=3 1=3 


k-2 k-2 


k—-2 
+55t4+25 0641) +2500 42) 
i=3 i=3 i=3 
25k? 95k 
= W, 4 + 34 with ws = 1053 
2 2 
= _ 25h B5k" 37k 33 
Wk = 6 T 9 T 3 T 


If n = 5k + 5, we have, 


Wk41 =UWertTri —Ter+15 


Poe shoe ode 


4 5(5Ch = 3) 44) 90 = 9 = 90 93 99 5-96 F904 96-4 33-4 81 


+34 + 30 + 36 + 34 + 39 + 45(k — 4) 
k-2 k—2 
$3 5°i+2S°41) 
i=3 i=3 
k—-2 
+5503 
i=3 
k—2 


k—2 k-2 
+25°14+2S°(64+1)4+ 550642) 
1=3 1=3 1=3 


k-2 k-2 
+25514+35°041) 
i=3 i=3 


k-2 k—-2 k—-2 
+S°i 4250641) +25 042) 
4=3 i=3 1=3 
25k? 105k 
= we + 44 with ws = 1156 
2 D 
25k3 119k 
=> w,p= t+ 20k? 4 + 36 
6 6 
n> 3n? = 23n 
= URS an ag. Re eS 


If n = 5k + 6, we have, 


Wk4+1 =UWertTri—Ter+15 


ae ae ae 


EL 20-2123. 27 


45(5( b= 3) 5) = 2020 291, = 22 = 09406 26 0 St 8 
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+37 + 34+ 41 + 40 + 46 + 50(k — 4) 


st 


1=3 
k-2 k-2 
$35°i+2S°(41) 
1=3 1=3 
k-2 k-2 
+25°14+35 (41) 
1=3 1=3 
weit y i+1)+ a (i+ 2) 
1=3 
k-2 k-2 os 
fae Daa) (4+ 2) 
=3 
i 115k 
= wu, + 55 with ws = 1265 
9 D 
= 25k3 45k? 85k ‘i 
Wr = 
BG 9 3 


ae SI ay CD aye apet E a 


Now, we consider equation 2.4, 


3 T™ : = 
Chea ay aoe ifn = 2k 


W(Qn) = 


n lin ° 
Claas PE ifn =2k+4+1 


Here, the layers represent the repeating 2-paths. Without loss of generality, sup- 


pose the P, is added to the left of the structure. If n = 2k, we have, 


Wk+1 = Wk 


Distance between topmost added vertex to all vertices 
r 


k k-1 
tS 0i+ SD 0i4+2 
i=1 i=1 


Distance between bottommost added vertex to all remaining vertices 


k+1 
tit 
tL 71 
zk 2k Tk 9 
W —s" ge — pe. 
ae ee 


If n = 2k + 1, we have, 


Wk+1 = Wk 


k 
+25 5i+2 
i=1 
k+1 


+2503 
i=1 


= w, + 2k? +4k +4 with w,z = 120 


2k3 7k 
= wue=—= ths 
vee TS 3 
as n>? lin 
Wy = tae 
12” 9 


Finally, we consider equation 2.5, 


n3 n? _ 17n 206 ifn =3k+14 


W(Q,) =) +2—12 420 ifn =3k+15 


n3 nn? 17n , 184 ifn — 3k + 16 


Here, the layers represent the repeating 3-paths. Without loss of generality, sup- 


pose the P3 is added immediately before the right cube. If n = 3k + 14, we have, 
Modified distance from vertices to the left of the added P3 to the original structure, Wiener index of P3 
re - eOO}M“_CTRMNCOCOMC—r oN 
Wry1 = We +4 + (10)(7 + 3(k — 1)) 


Distance between added P3 and right cube 


rN 
31 + 27 + 23 


Distance between added P3 and left cube 
rea ON 
+21(k — 3) + 26 + 29 + 32 
Distance between topmost added vertex and all remaining non-cube vertices 


k-1 k-1 
+25°i+ > (41) 
i=1 i=1 


Distance between middle added vertex and all remaining non-cube vertices 


k-1 k-1 
+S°i+2S°(4+1) 
i=l i=1 
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Distance between bottommost added vertex and all remaining non-cube vertices 


k-1 k-1 k-1 
tS 9 i+ SOG +1) 4+ S042) 
i=l i=l 1=1 
1 2 . 
= wy + ~(9k? + 105k + 286) with w, = 344 
3k3 235k 
ae ears 24k? 4 + 201 


If n = 3k + 15, we have, 
31 + 27+ 23 


+24(k — 3) + 32 + 36 + 36 
k-1 


k-1 
+25°i1+ S041) 
i=1 i=1 


k-1 k-1 
+S°i+2S°(4+1) 
i=1 i=l 


fl 
= we 4 5 (9k + 111k + 322) with w, = 401 


3k3 51k? 
—> We = > + 5 + 184k + 240 


If n = 3k + 16, we have, 


Wet = We + 4+ (10)(9 + 3(k — 1)) 


31 + 27 + 23 


+27(k — 3) + 39+ 40 + 43 


k-1 k-1 
+25 i+ > G41) 
i=1 i=1 
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k-1 k-1 
+°i+250(64+1) 
i=l i=1 


k-1 k=l et 
t it DE+)+ +2) 
i=l i=1 aa 


360) with w, = 468 


1 
= we 5 (9k t 117k: 


313 303k 


SS Ue + 27k? 4 + 288 
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CHAPTER 3 


LOWER BOUNDS ON THE WIENER INDEX 


3.1 SURVEY OF EARLIER RESULTS ON TRIANGULATIONS AND 


QUADRANGULATIONS 


As stated in the previous chapter, the problem of minimizing the Wiener index for 
triangulations and quadrangulations is almost trivial. We begin by considering these 
cases, as well as 4-connected triangulations. Additionally, we will show that the 


minimizer for the Wiener index over all quadrangulations is unique. 


Theorem 7 ([11]). Assume n > 6. The graph T+ in Figure 3.1 minimizes the 
Wiener index among all triangulations of order n and is 4-connected. Consequently, 


it minimizes the Wiener index among all 4-connected n-vertex triangulations. 


(Remark: TJ? is the only triangulation on 5 vertices, but it is not 4-connected. Red 


color in the figures indicate patterns to be repeated as n increases.) 


Proof. A triangulation contains 3n — 6 edges, thus there are exactly 3n — 6 pairs of 
vertices at distance 1 apart. If we can make sure that every remaining pair of vertices 
are at distance 2 apart, then we have a triangulation of Wiener index 2((3) — (38n — 
6)) +(38n —6) =n? —4n+6, and this is clearly the minimum possible Wiener index. 


This is the case with T?. Furthermore, it is easy to see that T is 4-connected for all 


n> 6. 


It should be noted that these two classes, general triangulations and 4-connected 


triangulations, are the only classes studied in this paper, which fail to produce unique 
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Figure 3.1: The 
graph 74 that mini- 
mizes the Wiener in- 
dex among all gen- 
eral and among all 4- 
connected triangula- 
tions of order n. 


structures to minimize the Wiener index. See Table 3.1 for the number of isomorphism 
classes which minimize the Wiener index among all triangulations up to 18 vertices, 


and all 4-connected triangulations up to 22 vertices. 


Theorem 8 ({9],[11]). Assume n > 4. The complete bipartite graph Ky.n-2 minimizes 


the Wiener index among all quadrangulations. 


Proof. A quadrangulation contains 2n — 4 edges, thus exactly 2n — 4 pairs of vertices 
are at distance 1 apart. If we can make sure that every remaining pair of vertices are 
at distance 2 apart, we have a quadrangulation of Wiener index 2((3) — (2n —4)) + 


(2n — 4) = n? —3n+44. This is the case with the quadrangulation Ky, 2. Clearly 


this is the least possible Wiener index of a quadrangulation. 


Theorem 9. Assume n > 4. Up to isomorphism, the graph Kon-2 is the unique 


minimizer of the Wiener index among all quadrangulations of order n. 


Proof. Let Q be a quadrangulation of order n that has the same Wiener index as 


Ky n~2, i.e. every non-adjacent pair of vertices are at distance 2. As quadrangulations 
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Table 3.1: A summary of how many iso- 
morphism classes, on n vertices, attain the 
minimum Wiener index for general and 4- 
connected triangulations. 


Order | Gen Tri Count | 4-Conn Tri Count 
4 1 0 
5 1 0 
6 2 1 
7 5 1 
8 12 2 
9 36 4 
10 99 6 
11 259 10 
12 614 10 
13 1532 14 
14 3908 aS 
15 10727 19 
16 31242 21 
17 96725 25 
18 311735 25 
19 = o2 
20 = 34 
21 2 39 
22 - 42 


are 2-connected, the minimum degree 6 := 6(Q) > 2. Let v be a vertex of Q with 
d(v) = 6, and let w1,...,us5 be the neighbors of v. The remaining n — 6 — 1 vertices 
are at distance 2 from v. As quadrangulations are bipartite, these n — 6 — 1 vertices 
can only be adjacent to u,,...,us, and have degree at least 6. Thus we get that 
Q = Ksn—s, and so Q contains 55 as a subgraph. Since Q is planar, we get 6 = 2 
and Q = Kon-2. L 
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Figure 3.2: The 
graph = K2,-2 which 
minimizes the Wiener 
index among all quad- 
rangulations of order 
1. 


3.2. MINIMUM WIENER INDEX OF 3-CONNECTED QUADRANGULATIONS 


First, [39] states that every 5-connected triangulation contains a spanning 3-connected 
quadrangulation. While this result wasn’t used directly, it provided motivation to 
start with 3-connected quadrangulations before 5-connected triangulations. Compar- 
ison of Figures 3.5 and 3.8 gives an illustration for even order. 

To start, I define a graph structure which we will use extensively in the remainder 
of this section. Let v be a vertex of a 3-connected quadrangulation G. We define 
the sunflower graph S,, around v (in the planar drawing of G), as v connected to its 
neighbors w,..., tq (listed in the cyclic order of the drawing), and different vertices 
W1,-.-,Wa Where w; is connected to u; and uj41 (see Figure 3.3). 

First we need to show that such a graph, with distinct vertices, exists in the 


drawing. We will also need a special property of the sunflower graph. 


Lemma 4. Assume that Q is a drawing of a 3-connected quadrangulation. Then, 


for any verter v, Q contains a sunflower graph S,, with 2d(v) + 1 distinct vertices. 
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Figure 3.3: The sunflower graph S, around 
v. 


Furthermore, the region R, bounded by the cycle uyw,...Up—1Wp_1 that contains v 


contains no vertices or edges that are not in Sy. 


Proof. We know 6(Q) > 3 by the 3-connectedness. Label the neighbors of uv by 
U,,...,Uq, in their planar cyclic order around v. For each pair of successive neighbors 
u; and uj41 (indices taken modulo d) let w; 4 v be their common neighbor that 
completes the face f; that has u;,v, uj, on its boundary. This means in particular, 
that the interior of f; has no vertices or edges. If y is a neighbor of u; and y ¢ 
{v, wi-1, wi} then y must lie between w;_; and w; in the planar cyclic order around 
w;, in particular, as d(w;) > 3, wi1 4 w;. As Q is bipartite, u; # w;. We will 
show that each of the w;’s must be distinct. As R, is the union of the faces f;, this 
finishes the proof. Assume that w; = w,; for some 7 ¥ 7, then we already have that 
J ¢ {i —1,i+ 1} and the vertices u;, uj41, uj, Uj41 are all different. We consider two 
regions of the planar drawing of Q: R, is bounded by the 4-cycle u;+;vu;w; and does 
not contain the vertex u;, and #2 is bounded by the 4-cycle ujvu;41w; and does not 


contain the vertex u,,,. Thus the faces bounded by ujvujiiw; and u;vuj.1w; are 
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disjoint from R, and Ry. The neighbors of u; that differ from v and w; must lie in 
R» and the neighbors of u; that differ from v and w; must lie in Ri. Hence {v, w;} 


separates u; from u; (See Figure 3.4), contradicting the fact that Q is 3-connected. 


a ee le 


Figure 3.4: 2-element cutset in S, when w; = w;. 


Lemma 5. /f G is a 3-connected quadrangulation with bipartite vertex classes A, B, 
then 


A(G) < min{|A| — 1, |B] — 1}. 
Moreover, if |B| < |A|, then for allv € A we have d(v) < |B] — 2. 


Proof. Let v be a vertex with degree A = A(G). Assume v € B. As the sunflower 
S, is a subgraph of the planar drawing of G, we have 1+ A < |B] and A < |Al. 
We are done unless |B| > |A| = A, which we assume from now on. As A = N(v), 
all neighbors of the vertices of B lie in N(wv), in particular, every w; has at least 3 
neighbors in A. For each 7 let k; be the largest positive integer such that w; has no 
neighbors in the set {u;.:1<t < k —1} and {uini4z:1<¢ < k;—1}. Since 
for k = 1 the sets {ui,:1<t<k—1} and {ujaii::1<t< k—1} are empty, 
such a positive integers exist, they have an upper bound from the fact that w; has at 


least 3 neighbors in A, and for the largest such integer k; we have that at least one 
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of Uj_k,, Uiti+k, IS a neighbor of w; that is different from u;,uj+1. Chose 79 such that 
k =k, is minimal amongst the k;. By renumbering the u, if necessary and changing 
the direction of the cyclic order we can assume that 79 = 1 and wy, is connected to 
U1, U2, Uaiz but none of uy_7,Ug44 for all 1 << t <k—1. Let R be the region of the 
sphere bounded by the 4-cycle ugvu24,w, that does not contain u;. Consider w2. By 
the definition of wy and k, we lies in R and it has at least one neighbor u; that does 
not lie in R. The edge w2u; must cross the boundary of R, which contradicts the 
planarity of G. Thus, we have A(G) < min{|A| — 1,|B| — 1}, as claimed. 

For the second part, assume |B| < |A|, that is, n > 2|B|. We already know 
that A(G) < |B] —1. Assume that A contains a vertex v of degree |B] — 1. Since 


|A| = n — |B] and all other vertices of A have degree at least 3, we have that 


2n—4 > (|B| —1)+3(n—|B| —1) = 38n—2|B| —4, son < 2|B|, a contradiction. 


Lemma 6. The number of pairs of vertices at distance exactly 2 apart in a 3-connected 
quadrangulation G of order n is at most 
d 
s: ( ) — 2(n — 2). 


This count is exact precisely when G has no non-facial 4-cycles. 


Proof. Euler’s Formula gives us that any quadrangulation on n vertices has n—2 faces. 
The number of 2-paths in G is equal to 7, (), This sum, however, overcounts the 
number of pairs of vertices distance 2 apart. In a 3-connected quadrangulation, two 
faces cannot share two consecutive edges from their boundaries. Thus, for each face, 
we are double counting the two pairs of vertices distance 2 apart, and so we may 


safely subtract 2(n — 2). There are pairs of vertices which we have double counted 


even after the substraction precisely when there are non-facial 4-cycles. 
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oe 


Figure 3.5: The graph Q? which minimizes the Wiener index among 
all 3-connected quadrangulations on n = 2k (left) and n = 2k+1 
vertices (right). 

Easy calculations show (see section 3.4) that for the 3-connected quadrangulation 


Q? on n vertices, which is shown in Figure 3.5, 


bn? _Sn+8 ifn =2k 
W(Q3) = (3.1) 
n2 j —— 
a — 3n — 2 ifn = 2k+1. 
Lemma 7. Let Q a 3-connected quadrangulation of order n, with partite classes A, B. 
Then 
2 d(v) 
W(Q) > 2n? — 2n —|A||B] — 255 5 (3.2) 
Equality holds precisely when the diameter of Q is at most 4 and Q has no non-facial 


4-cycles. In particular, equality holds for Q = Q3. 


Proof. Let Q be an arbitrary 3-connected quadrangulation on n vertices, with partite 
classes A, B. Let D; denote the number of unordered pairs of vertices at distance i 
in Q. Clearly W(Q) = ,7-D;. Observe that D, = 2n — 4, the number of edges; 
Ds <= (eu — 2(n — 2) by Lemma 6; D4 + Dg + Dg---: => a + ey — Dar, 
as pairs of vertices from the same colorclass must be at even distance; and finally, 
D3+D;+D7+:--- > |A|-|B|—(2n—4), as pairs of vertices from different colorclasses 


must be at odd distance. 
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Combining all of this information with the identity |A| + |B| = n, we obtain that 


W(Q) (2n — 4) +2D,4+3 ial -|B| —(Qn- i) +4]() + a = D,| 


IV 


2 2 
= 2n?—2n—|A||B| — 2(D. + 2n — 4) 


Qn? — In — |A||B| - 257 ee 


The first inequality in the displayed formula is an equality precisely when the diameter 


IV 


of Q is at most 4, and the second inequality is an equality when @ has no non-facial 


4-cycles. 


Theorem 10. Assume n > 8, even. The graph Q3 in Figure 3.5 minimizes the 
Wiener index among all 3-connected quadrangulations on n vertices. Moreover, up 


to isomorphism, this minimizer is unique. 


(Remark: There are no 3-connected quadrangulations on 9 vertices, or on fewer 


than 8 vertices, and there is a unique one on 8 vertices.) 


Proof. As Q3 is is the unique 3-connected quadrangulation on 8 vertices, we can 
assume n > 10. Let Q be an arbitrary 3-connected quadrangulation on n = 2k 
vertices, with partite classes A, B; k > 5. Our lower bound for W(Q) in (3.2) is made 
smaller if we change |A||B| to n/2,n/2, and (independently from |A|, |B|) maximize 
the sum of binomial coefficients. First note that +, () = $>,d(v)? — (Qn - 4), 
and also that 7,<,4d(v) = 2n —4 = Y,cgd(v). Since Q is 3-connected, for all v, we 
have d(v) => 3, and by Lemma 5, d(v) < A(Q) < min(|A] —1,|B|]-1) < 5 -1. 


Assume that >>; 2; = a > 0 is given, the x;’s are required to be integers from the 


2 


interval [b,c] with 0 < b, and we have to maximize >>; x7. As long as for some x; > x; 
(i A j) we can change x; to x; +1 and x; to x; — 1 within the given interval, we 
increase the sum of squares. In our case a = 4n — 8, the x;’s are the degrees, and 
3 <a; <8 —1. 

The optimum is when two of the x; are equal to } — 1, and the remaining entries 


are all 3’s. Given the condition on the graph that the degree sums in A and in B, 
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the fact that |A],|B] > (k-—1)+1=& the corresponding degree sequences in both A 
and B are given by the sequence 5 — 1, 3,3,...,3, if it is a realizable sequence. This 
coincides with the other requirement that |A| = |B] = 5, so this indeed gives the 
optimum, if realizable by a graph. The degree sequence and the minimized lower 
bound for W(Q) in (3.2) is fortunately realized by Q3 on the left side of Figure 3.5. 

This extremal quadrangulation is in fact unique. Let 7’ be a 3-connected quad- 
rangulation on n = 2k vertices, with the same Wiener index (and consequently the 
same degree sequence) as Q?. In particular, by our earlier work, each partition classes 
must have k vertices, and there is precisely one vertex of degree k — 1 > 4 in both 
partition classes, and the remaining vertices have degree 3. 

Let v be a vertex of maximum degree k — 1, and construct the sunflower graph S,, 
around v. S, has exactly n — 1 vertices, T has one additional vertex v’. This vertex 
v’ is in the same partite class as the u; vertices, and differs from v. So either v’ has 
degree k — 1 and hence is adjacent to all w; (in which case we have Q?) or the degree 
of v’ is 3 and one of the u; (say u;) has degree k—1 in T. Assume that the latter is the 
case. Then there is a unique j € {3,...,k—2} such that uj is not adjacent to w;. Let 
R be the region bounded by the cycle ujw,_ju,;wjuj+1Wj41U1 that does not contain 
v. As the interior of R contains no vertices from S, = T — v’, and all neighbors of 
w, other than u,; and u;_; must be on the interior of R, v’ is in the interior of R and 
is adjacent to w,;. Since v’ must be adjacent to 3 vertices in w1,...,wx—1, and those 


can only be on the boundary of R, v’ is also adjacent to w;_; and w,;41. But this 


means that both w;_; and w,+1 have degree at least 4, a contradiction. 


Lemma 8. Assume n = 2k +1, where k > 9, and let Q be a 3-connected quadrangu- 


lation on n vertices with partite sets A,B. If 


S- ey <k? 42k +7, (3.3) 


vEV(G) 2 


then W(Q) > W(Q2). In particular, if A(Q) < k — 2, then W(Q) > W(Q3). 
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Proof. Assume n = 2k +1 and k > 9. 
First note that for Q3 we have that 


> aa = OIE?) | OES) + 124+ 3(2k —3) =k? 42k +7, 
teV(Q3) 


and |A||B| < k(k +1), so if (3.3) holds then W(Q) < W(Q,) by (3.2). 

Assume now that A(Q) < k—2. Let x1,...,22~41 be a sequence of integers with 
3 <4; < k—2 that maximizes > Ce As >a; is constant, we maximize >> (3 
as we maximized > x? in the proof of Theorem 10. The maximizing sequence is 


k —2,k —2,6,3,3,...,3, and 


S(O) <¥ (8) = e-ae-a)r15+ 300-2) = Preis < sane 


xeEV(G) 


Theorem 11. Assume n > 11, odd, and let Q be a 3-connected quadrangulation of 


order n. If W(Q) is minimum among the n vertex 3-connected quadrangulations, 


then Q = Q3. 


Proof. As Q? is indeed the unique 3-connected quadrangulation on n vertices with 
minimum Wiener index for 11 <n < 28 as our computer search found, we assume 
n > 29. Letn = 2k+1andk > 14. Let Q be a 3 connected quadrangulation on 
n vertices with minimum Wiener index, and A,B be the partite classes of Q with 
|A| > |B]. We have |A| > k+1 and |B| < k. Lemma 8 gives A(Q) < |B|—1 < k-1. 
Lemma 5 gives A(Q) = k — 1, which in turn shows |B| = k, |A| = k+1. In 
addition, if d(v) = k — 1, Lemma 8 gives v € B. As the sum of the k degrees in 
B is the number of edges 2n — 4 = 4k — 2, and every degree is at least 3, only two 
degree sequences are possible for B: (k —1,5,3,3,...,3) or (k—1,4,4,3,...,3). We 
claim that A(A), the maximum degree of a vertex in A is k — 2. Indeed, Lemma 8 


showed A(A) < |B] — 2 = k — 2. On the other hand, if A(A) < k — 3, then, as 
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Drea A(z) = 4k — 2, we have 


bs 
aa 
Q 
Le 
ae 
| 


a") +(e) 1&9) +051) +) +969) 


Bae a OR er. 


and Lemma. 5 contradicts the minimality of the Wiener index. Hence the degree 
sequence of A is (k — 2,3,...,3). Now we figure what is the degree sequence of B. 
Assume that B has degree sequence (k — 1,5,3,3,...,3). Refering the the sunflower 
graph S, at vertex v, where d(v) = k—1, we have B = {v,wi,...,we1} and 
A = {wi,...,Wr-1,2,y}. We can assume without loss of generality that w; € B 
has degree 5. Since wy, is adjacent to 3 other vertices of A besides u; and ws, it is 
adjacent to at least one (and at most three) vertices u;, where 3 <j <k—1. But 
then these vertices u; have degree at least 4. As A has a single vertex with degree 
more than 3, we conclude that there is a unique 7 : 3 <7 <k—1 that wy, is adjacent 
to, d(u;) =k —1 and d(x) = d(y) = 3, and w, is adjacent to x and y. 

Let R,; and R» be the regions that do not contain v and are bounded by the 
cycles Wy UgW2U3...W;-1U;W, and wWyUj;W;jU;41... Wr_1U1W1, respectively. Recall from 
the sunflower construction that R, is bounded by the cycle ujwyugw2... Uqwauy that 
contains the vertex v does not contain any other vertices of Q. Now Rj, Re. and R, 
share only vertices on the boundary, and the common boundary of R, and Ry is the 
path u;w i. Ri has 7 — 2 > 1 vertices we,...w;-1 from B on its common boundary 
with R, that can only have additional neighbors in the interior of Ry, and Ry» has 
k —j > 1 vertices wjwj+1,.-.,Wk-1 from B on its common boundary with R, that 
can only have additional neighbors on the interior of R2. This means that x is in 
the interior of R, and «x is adjacent to w2,...w;-1 and wy, y is in the interior of 


Ry and is adjacent to wj;wj41,...,Wk-1 and w;. (Exchange the names of x and y 
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if needed.) Since d(x) = d(y) = 3, this means 3 = j-1=k-—j+1,soj=4 
and k = 6, which contradicts k > 14. Thus the integer sequence that maximizes the 
the sum of squares, and satisfies the conditions we have for the degree sequence of 
G in B is k—1,4,4,3,...,3, the degree sequence of Q3. Since Q3 is a 3-connected 
quadrangulation with diameter at most 3, this shows that W(Q?) is minimal, and 
the degree sequence of Q is the same as the degree sequence of Q?, and furthermore, 
the degree sequences of their respective partite classes are the same. Last, we need 
to show that Q = Q3. 

There are two vertices in B with degree 4, we assume without loss of generality 
that those are w; and w,;. As all but one vertices of A = {u1,...,Ux—1,2,y} have 
degree 3, at most one of the vertices u1,..., Uz_1 can have edges incident upon it that 
are not edges of S,. 

Assume that u; has an edge incident upon it that is not an edge of S,, then 
d(u;) = k — 2 and all other vertices in A have degree 3. This means that u; is 
adjacent to precisely k — 5 of the vertices in {w,: 5 € {i—1,i}, l<s<k-—-1}, so it 
is adjacent to at least one we such that @ ¢ {i—1, i}. Ifi < €< k—-1 then ujvugweu; 
is a non-facial 4-cycle (as u;wjtj41...We-1Ue lies in one of the regions bounded by 
this cycle while weue41We41-.. Wi_1u; lies in the other region). If 1 << @<i-1 
then u,;vue.,weu; is a non-facial 4-cycle. Since Q can not have non-facial 4 cycles by 
Lemma. 7, this is a contradiction 

Therefore none of the u; has a neighbor outside of S,. In this case w; and w; 
must both be adjacent to x and y. Without loss of generality the region R bounded 
by the cycle ewjugw2...ujw;x that does not contain v contains y. (Otherwise we 
exchange the name of x and y). If 7 = k — 1, then z is on the interior of the 4-cycle 
ywrp_1U, Ww y that does not contain v, and the degree of x can only be 2, which is a 
contradiction. If 7 = 2, then R is bounded by a 4-cycle and y can have only degree 


2, a contradiction. So 3 <j <k—2, thek—1— J > 1 vertices wj41, Wj42,..-,We-1 
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must have x as their third neighbor, and the the 7 — 2 > 1 vertices we, w3,...,Wj—1 
must have y as their third neighbor. So {d(x),d(y)} = {k+1—-— 9,7} = {3,k — 2}, 


which gives j € {3,k — 2}. This is precisely the graph Q?. 


3.3. MINIMUM WIENER INDEX OF 5-CONNECTED TRIANGULATIONS 


Euler’s formula shows that there are no 5-connected triangulations on fewer than 12 
vertices, and computer search shows that there is only one on 12 vertices and there 
are none on 13 vertices. 

We state some facts about triangulations of a simple n-gon not using additional 
vertices. Such triangulations can be viewed as planar graphs, where all but one of 


the faces are bounded by a 3-cycle (we will refer to such a faces as triangles). 


Lemma 9. Let n > 4. Any triangulation of a simple n-gon uses n — 3 additional 
edges (i.e. edges which are not edges of the n-gon), and has at least 2 triangles with 


exactly two of their boundary edges on the n-gon. 


Proof. The fact that the triangulation has n — 3 edges (and consequently n — 2 
triangles) is an easy induction on n. When n > 4, all these triangles have at most 
2 boundary edges on the n-gon. As there are n — 2 triangles inside and n edges on 


the n-gon itself, by the pigeonhole principle some two triangles must have two edges 


from edges of the n-gon. 


We need the following basic facts about 5-connected triangulations: 


Lemma 10. Let T be a 5-connected triangulation on n vertices. Then the following 


are true: 
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(a) Every 3-cycle is a boundary of a face and every 4-cycle is a boundary of a region 
whose interior does not contain vertices of the graph, and contains exactly one 


edge. 


(b) Every edge lies on exactly on two triangles. If abc and bcd are triangles, then 


ad is not an edge. 


(c) For every edge xy there is precisely one 4-cycle that goes through its vertices 


but does not use the edge; hence the number of 4-cycles in T is 3(n — 2). 


(d) If x,y are non-adjacent vertices in T, then there is at most one 4-cycle that 


contains them. 


(e) Let D; denote the number of unordered pairs of vertices at distance i inT. We 


have D, = 3(n — 2) and 


(f) 
W(T) > 3(°) = G2 +3(n —2), 


xeV(T) 
with equality if and only if T has diameter at most 3. 
Proof. (a) follows from the fact that if C is a cycle that bounds two regions that both 
contain vertices in their interior, then the vertices of C’ form a cutset, therefore C’ 
has at least 5 vertices. 

(b): An edge bounds two faces that are triangles, and if there is a third 3-cycle 
using the edge, the other two edges of two of these 3-cycles give a 4-cycle that has 
vertices in both of its regions. If abc and bcd are triangles such that ad is an edge, 
then one of abd, acd would be a non-facial triangle unless n = 4. Both of these 


contradict (a), and (b) follows. 
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(c): Since every 4-cycle abcd bounds a region that has no vertices but has an edge 
(say bc), and if bc is an edge then ad can not be an edge by (b), for every 4-cycle 
there is a unique edge that is not part of the cycle and connects two of its vertices. 
So we can map 4-cycles to edges by assigning this edge to each cycle. If two different 
4-cycles map to the same edge, one of the 4-cycles must be a separating 4-cycle, so 
this map is injective. As the number of triangles an edge is on is 2, every edge is 
assigned to precisely one of these 4-cycles, so the map is surjective as well. Thus, 
the number of 4-cycles is the same as the number of edges, which is 3(n — 2) in any 
planar triangulation. (c) follows. 

(d): If x,y are non-adjacent vertices that appear on two 4-cycles, then there are 
at least three paths of length 2 that connects x with y. Some two of these form a 
4-cycle that bounds two regions that have vertices on their interiors, contradicting 
(a). 

(ec): Observe that D, is exactly the number of edges of T’', 3(n — 2). The formula 
> (7) counts the number of paths of length 2 between unordered pairs of vertices. 
If an unordered pair of vertices have more than 1 such path, it appears on a 4-cycle, 
and by (c) and (d) this 4-cycle is unique. As each 4-cycle contains exactly two 
such unordered pairs of vertices, the number of unordered pairs of vertices that have 
a path of length 2 between them is > ea — 6(n — 2) by (c). As every edge is 
contained in exactly one 4-cycle, this equals D, + D2, proving (e). 

(f): As 0, Di = (3) and we get 

W(T) = SciD; > D, + 2D, +3 ((") abe p:) = 3() 25D, 03 


a 


3(°) 9 ey +3(n—2), 


xeEV(T) 


and equality holds if the diameter is at most 3. 


As in the previous section, we define a graph construction, which we will use 


extensively. Let T be a 5-connected triangulation, and let v € V(T) have degree d. 
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We define the mosaic graph M, at vertex v, together with its planar drawing, in the 
following way. M, contains the neighbors of v in G, uy, u2,..., Ug, With the edges vuj, 
such that vertices u; are labeled according the clockwise cyclic order of the edges. We 
add the ujuj;41 € E(T) for every 1 <i < d (indices are taken modulo d) according 
the drawing of T. We also add a vertex w; 4 v, which is a common neighbor of u; 
and uj41, together with edges joining them to u; and u;,, in T’, following the drawing 


of T, for every i. We will show that M, has 2d + 1 distinct vertices. 


Figure 3.6: Mosaic graph around v, M,. 


Lemma 11. /fT is a drawing of a 5-connected triangulation and v is any vertex of it 
with degree d(v) = d, the mosaic graph M, in T has 2d+1 distinct vertices. Further- 
more, the region R, that is bounded by the cycle uywyugW2...UqWq and contains the 
vertex v, contains edges and vertices from T only if they are in the mosaic graph M,. 


In addition, T contains at least one vertex not in M,, consequently A(T) < |$|—1. 


Proof. Since T is 5-connected, 6(7) > 5. As before, label the neighbors of uv by 
U,,...,Uq, in their planar clockwise cyclic order around v. We automatically get 


that u;ui41 is an edge, since we have a triangulation. For each pair of successive 
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neighbors u; and u;+1 (indices taken modulo d) let w; 4 v be their common neighbor 
that completes the face that has u;uj;,, on its boundary but not v. This means, in 
particular, that R, will satisfy the required property, we just need to show that the 
vertices listed in M,, are all distinct. 

If y is a neighbor of u; and y ¢ {v, wi-1, wi} then y must lie between w;_; and w; 
in the planar cyclic order around w;, In particular, as d(u;) > 5, wi1 4 w;. Also, 
uj # w;, as otherwise v, u;,u; would be a 3-element cutset. 

Assume now that w; = w; for some j # i. We already have that j ¢ {i—1,i+1} 
and the vertices u;,Uj+1,U;,U;41 are all distinct. We consider two regions of the 
planar drawing of T: FR, is bounded by the 4-cycle uj4,vu;w; and does not contain 
the vertex u;, and R»z is bounded by the 4-cycle u,vu;+;w; and does not contain the 
vertex Uj41.- 

The neighbors of u,; that differ from v, uj.; and wy, lie in Re and the neighbors of 
u, that differ from v,u;4, and w;, must lie in R,. Hence {v, uj41, uj41, Wi} Separates 


u; from u,; (See Figure 3.7), contradicting that T is 5-connected. 


e ee 


Figure 3.7: 4-element cutset in M, when w; = w;. 


Now let v be the vertex with maximum degree A = A(T). The mosaic graph M, 
around v contains 2A + 1 vertices. If 7’ contains a vertex that is not in M,, then 


2A(T) +2 <n, and the claim follows. 


71 


If T does not contain a vertex that is not in M,, then set of edges F not in M, form 
a triangulation of the 2A-cycle ujwyusw2...uawauy, on the region different from Ry; 
consequently |Z| = 2A — 3. Note that for any 1 <i <j < A, we have uu; ¢ EF, 
otherwise the 3-cycle u;uj;v would contain the vertices w; and wj41, and uw, u;,v 
would be a cutset of size 3, a contradiction. Also note that for any 7 ¢ {i,i — 1}, 
ujw; € E, otherwise the 4-cycle u;w;u;v has the vertices w; and w,_, on its different 
sides, giving a cutset of size 4. Therefore every edge in F connects two vertices of 
WS qi. WAP 

But then for every i, the edges w;_,;u; and u;w; lie on the boundary of the same 
face, giving w;_;w; € E. Hence wy,,...,wa determines a A-gon, which does not 
contain v, and this A-gon is triangulated by the remaining edges of &. Lemma 9 


applies. Say, w;_1, W;, Wi41 is such a triangle. Then d(w;) = 4, contradicting the fact 


that T is 5-connected. 


Figure 3.8: The graph T° which minimizes the Wiener index among 
all 5-connected triangulations on n = 2k vertices (left) and on n = 
2k +1 vertices (right). 


We will show that for every n > 12, n 4 13 the 5-connected triangulations T° 


(see Figure 3.8) achieve the minimum Wiener index. It is easy to see that every T? 
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Figure 3.9: The graph X. The two 
blue vertices are at distance 4. 


is 5-connected, and, as they have diameter 3, it can be easily shown that, 


in’ _m+12 ifn =2k 
v= (3.4) 


in’ _6n-—2 ifm=2k+1. 


The graph X, which is a 5-connected triangulation on 19 vertices (see Figure 3.9) 
has 
W(X) = 335 = W(T)). (3.5) 


We will also show that X the only 5-connected triangulation that is not isomorphic 
to any T° and achieves the minimum Wiener index for its order. Note that as X is 
of diameter 4, the lower bound in Lemma. 10 (f) cannot be used to compute W(X). 

We define an extension of the mosaic graph M,, the extended mosaic graph M7. 
Given a 5-connected triangulation G and a vertex v with mosaic graph M,, we intro- 


duce the graph M*, on the vertex set of M,, by setting 


E( MS) = E(M,) U {wiwia 1 <isk-—1,wiwins € E(G)}. 
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Note that w;w;4, € £(G) if an only if d(u;) = 5. Let R* denote the extension of R, by 
adding to it the faces bounded by the 3-cycles ujw;wi41 for all edges wjwii1 € E(G); 
let C, denote the boundary cycle of R*; and let Q* denote the other (outer) domain 
defined by the cycle C,. Now all vertices of G that are not vertices of M, and all 
edges of E(G) \ E(M*) lie in the region Q* of the drawing of G. 

We will use the following notation in the rest of the section. Given a 5-connected 
triangulation G and a vertex v, if a,b are vertices of C,, then P,(a,b) denotes the 
path on the cycle C, from a to b that follows the clockwise cyclic order. (So if 
C, = (wi, W2,..., Wa) in clockwise cyclic order, then P,(w1, w2) is just the edge w,we 
with its endpoints, while P,(we2,w 1) goes through all vertices of the cycle and misses 


only one edge). 


Lemma 12. Let G be a 5-connected triangulation on n > 12 vertices and let v be a 
verter of G with d(v) = d. Consider the extended mosaic graph M*. The following 


are true: 
(a) Every verter z € V(C,) has an edge of E(G) \ E(M*) incident upon it. 


(b) If for some 2, 22 € V(Cy) we have 2122 € E(G) \ E(Mz%), then zz. cuts Q* 


into two subregions, each containing a vertex of G in its interior. 
(c) If n is even and d(v) = 3 —1, thenG =T? 


Proof. Set W = {w,...,wa} and U = {uy,..., ug}. 

(a): Observe W CV(C,) CW UU. Vertices in W have degree at most 4 in M?, 
and vertices of U have degree 5 in M*. If a vertex of U has degree 5 in G, then it is 
not a vertex of C,. (a) follows. 

(b): Assume 21,22 € V(C,) where 212. € E(G) \ E(M>%), and 222 cuts Q* into 
two subregions, one of which (say 7) contain no vertices in their interior. Then the 


edges lying in the interior of R are edges of E(G) \ E(M>) that form a triangulation 
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of R, and by Lemma 9 this triangulation contains two faces with two boundary edges 
on the boundary of R. One of these faces, f, does not have z;z2 on its boundary; Let 
c be the common endvertex of the two edges of f on the boundary of R. Then c can 
not have an edge from E(G) \ E(M*) incident upon it, contradicting (a). 

(c): Assume now that n is even and d(v) = 5 —1. Lemma 11 gives A(G) = d(v). 
G has exactly one vertex, say x, not in M,, and hence in the region Q*. Then the 
previously proven (a) and (b) imply that E(G) \ E(Mz) = {za : 2 € V(C,)}. As 
W CC, d(x) > |W| = d(v) = A(G), we get d(x) = $ — 1 and W = C,, and each 


edges of the form w,w;41 is an edge of M>. (c) follows. 


Theorem 12. Assume that n > 12 and is even. The graph T° is the unique graph 


that minimizes the Wiener index among all 5-connected triangulations of order n. 


Proof. Let n > 12 even and assume T is a 5-connected triangulation on n = 2k 
vertices (k > 7). The degree sum of T is 2(3n — 6) = 6n — 12, and Lemma 11 
gives A(T) < } —1. The integer sequence y;,..., %m that sums to 6n — 12, satisfies 
5 <y; < 5 —1 and has the largest sum of squares is 5 — 1, 5 —1,5,5,...,5, which is 
exactly the degree sequence of T?. As T° has diameter 3, by Lemma 10 (f) T° indeed 


has the minimum Wiener index among all 5-connected n-vertex triangulations. We 


know that the degree sequence of T is the same as the degree sequence of T°, T & T? 


follows from Lemma 12 (c). 


To handle odd order triangulations, we need a bit more information about their 


structure. 


Lemma 13. Let n be odd and G be a 5-connected triangulation on n > 17 vertices 
with A = A(G) = |$| — 1. Assume further that at most 4 vertices of G have degree 
greater than 5. Let v be a vertex with d(v) = A(G). Consider the extended mosaic 
graph Mx, and the sets W = {w,...,wa} and U = {w,...,ua}. Let x1, 22 denote 


the two vertices not in M*. The following are true: 
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(a) Forti € {1,2}, there are vertices a;,b; € V(C,) such that N(x;) \ {x3-i} = 
V(P,(ai,b:)). (We refer to these a;,b; vertices in the forthcoming cases.) Fur- 


thermore, if c © V(P,(a1, b1)) NV (Py (aa, b2)) then c = ay = bg or C= ap = Oy. 


(b) Fora € {1,2} we have V(P,(a;,6;)) CW. Consequently, d(x;) < A—1, and if 
L1Xq ¢ E(G) then d(x;) < A-2. 


(c) 4122 € E(G) implies the following: a, = be, b1 = az, V(Cy) = W, all vertices 
in U UW \ {aj, a2} have degree 5, and d(a,) = d(az) = 6. 


(d) 1x2 ¢ E(G) implies the following: a,b, a2b2 € E(G). Moreover, fori € {1,2}, 
if c, € V(Py(bi, a3_i)) and z € V(G) \ {x1, 22} such that c.z € E(G) \ E( Mx) 
then z € V(P,(b3_;,a;)), the neighbors of c; in P,(b3_;,a;) form a consecutive 


sequence of vertices on this path. 


(e) If xx%q ¢ E(G), and a, F by, and ag # bi, then G has exactly 4 vertices of 


degree greater than 5, at least two of which are of degree 7. 


(f) If x1zo ¢ E(G), ay = be and ag = bi, then V(C,) = W, d(a,) = d(az) = 7 and 
for allc € U we have d(c) = 5. 


(9g) If tq € E(G), a, = bo and ag # by, then d(a,) = 6+ |V(P,(b1, a2))|. In 


addition, we have one of the following: 
[i] V(C.) = W, d(b1) = d(ag) = 6 and d(z) = 5 for all z € (WUU)\ 
{a1, a2, by} 
[ii] There is a vertex u € U such that P,(bi, a2) = byuag, d(ai) = 9, d(u) = 6, 


and for alle € (W UU) \ {a1,u}, we have d(c) = 5. 


Proof. Let G, v, £1, £2 be as in the conditions. Note d(v) > 7. 
(a): Assume 7 € {1,2}. As d(x;) > 5, x; has at least 4 neighbors on C,, so 


there are vertices a;,b; € N(xi;) V(C,) such that all vertices in N(a;) \ {x3_;} lie 
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on the path P,(a;,b;) and x3_; does not lie in the interior of the subregion of Q* 
bounded by the cycle x;P,(a;,b;). By Lemma 12 (b) no two vertices in P,(a;, bj) can 
be joined by an edge that is not in M*. As every vertex of C, has at least one edge 
incident upon it from E(G) \ E(M*), we must have V(P,(a;, b;)) C N(2;), therefore 
V (Py (ai, b:)) = N(x) \ {x3_;}. As all edges incident upon x, or £2 lie in the region 
Q* and do not cross, the two paths share at most their endvertices. 

(b): For the contrary, assume c € UN V(P,(a;,b;)). As d(a;) > 5, Py(aj;, b;) 
has at least 4 vertices. Therefore, there exists an internal vertex c* of the path 
P,(a;,6;), such that the edge cc* is an edge of this path. This means c* € W (see 
Lemma 12(b)), c* has at most 3 edges incident upon it in E(M%), and the only 
edge in E(G) \ E(M*) incident upon c* is c*x;, contradicting d(c*) > 5. Thus, 
V(P,(a;,5;)) GC W. By part (a), we have |V(P,(a3_;, 63_:)) \ V(Po(ai, &:))| > 2. 
Hence A = |W| > |V(P,(ai, b:))| + VCP. (as-:, b3-1)) \ VCPu(ai, ;))|. As N(a;) = 
V(P,(a;,5;)) or V(P,(a;, b;)) U {a3_;}, depending on whether x 22 is non-edge or 
edge, the claim (b) follows. 

(c): Assume that 122 € E(G) but bp # a,. Then either P,(b2, a1) has an internal 
vertex c or boa, € E(G). In the first case, as c € C,, there is at least one edge 
in E(G) \ E(M*) incident upon c by Lemma 12 (a). All edges of E(G) \ E(M;%) 
incident upon c must lie in the subregion of Q* bounded by the cycle P,(be, a1) 11%. 
By Lemma 12 (b) these edges must be of the form cx, or cx2. But none of these 
are edges of G, which is a contradiction. In the second case b,a, € E(G), and the 
subregion of Q* bounded by the 4-cycle b2a,x,x2 has no vertices in its interior, so 
we must have either 7b € E(G) or rga, € E(G), a contradiction. So a; = bg, and 
by = a1, which gives C, = W by (b). All w € W is incident to 4 edges of M*, but 
a1, a2 € W are incident to 2 more edges, and vertices of W \ {a1, a2} are incident to 


one more, (c) follows. 


ws 


For the remaining cases of this proof, it will be assumed that x; and x» are not 
adjacent. 

(d): In this case the edges x,a;,x;b; lie on the boundary of the same face, so 
a;b; € E(G), and a,b;x; is a face. Let c; € V(P,(b;, a3_;)) and z € V(G) \ {x1, ro} 
such that cz € E(G) \ E(Mz). As c lies on the connected subregion R of Q* 
bounded by the cycle P(b,, a2) P(b2,a1), Lemma 12 (b) gives that z € V(P(b3_;, a;)), 
as claimed. Also, if 21, 22 € V(P(b3_i, a;)) are different neighbors of c; where 2122 is 
not an edge of the path P,(b3_;, ai), then by Lemma 12(b) any vertex z3 of the 2; — z9 
subpath of P(b3_;, a;) can only have the edge z3c; incident upon it from E(G)\ E(M*). 
(d) follows. 

(ec): Assume that a, # bo, ag # b;. Let R be the connected subregion of Q* 
bounded by the cycle P,(b2, a1) P,(a2, b;). The assumptions of the Lemma imply that 
d(v) = A > 6 and no more than 4 vertices have degree greater than 5. Therefore, it is 
enough to find 4 vertices in V(G) \ {uv} with degree greater than 5. As d(v) = A > 6, 
C, contains at most 3 vertices with degree greater than 5. Case (d) gives that 
a b1, agb2 € E(G) \ E(M*). As by (b) V(P(a;,5;)) C W, each of ay, de, b1, b2 has 
at least 3 edges incident upon them in F(M*). (In fact, at least 4, unless they are 
connected to a vertex in U by an edge on C,). Let 2, 22,¢1, C2 be given such that 
b;z;,¢;a; are edges of the path P,(b;,a;) for i # j. At this point, we only know 
2 < |{aj, G, 2;,b;}|. Since not all of a1, bi, a2, bg has degree at least 6, we can assume 
without loss of generality that d(a,) < 5. 

By definition a, is joined to x,, and by (d), to 6,. Then, by the paranthesized 
comment, we must have c; € U and hence c; 4 b2 € W. As we accounted for all 5 
edges at a1, no edge leaves a, between the edges a,b; and a,c; in Q*, hence the edges 
a,b, and a,c; must lie on the boundary of a common face in 7, and as this face must 


be a triangle, we have cb; € E(G). As c, € U, c has 5 neighbors in M;, and we 
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found its 6" neighbor, bj. 6, € W by (b) has 3 incident edges in M* as discussed 
above, and has 3 further neighbours, namely 21, a@1,c;. We conclude d(b,),d(c) > 6. 


As by, bg, C1, a2 are 4 different vertices on C,, and d(b,), d(c1) > 6, we have 
d(az) <5 or d(bz) < 5. (3.6) 


If d(az) < 5, then we obtain by repeating the arguments of the paragraph above, 
changing 7 to 3 — 7 everywhere, that b;,b2,c1,c2 are 4 different vertices of degree 
greater than 5 in C,, a contradiction. So we must have d(az) > 6, and by (3.6), 
d(b2) <5. 

But then this gives as before that z2 € U, zga2 € E(G), and the vertices 
by, C1, de, Z2 all have degree greater than 5, so we must have cy; = z. In addition 
as vertices of U have degree at least 6, and we already have 3 such vertices on Cy, 
V(P,(a2,61)) AU = 0. This means that the 4 vertices v, b;, a2, c, = 22 all have degree 
greater than 5. As c; is adjacent to a, and b,, by (d) c; is adjacent to all vertices 
in P,(bi,@2). This shows d(c;) > 7, but we cannot show here equality. However, 
d(b,) = d(az) = 7, as both b; and az have 4 edges in M*, and we can account for all 
of their remanining neighbors: x, a1, c for 6; and £9, be, 22 = c for ag. (e) follows. 

(f): Assume a, = bg and ag = b;. Then by (b) V(C,) = W, and any edge 
from E(G) \ E(M;z) incident upon a vertex w € W \ {a1, a2} connects w to exactly 
one of 71,2. As the 4-cylce 11a ,x72a2 must have a diagonal edge inside, it must be 
ajd2 € E(G). Both a; has 4 edges in M*, and in addition, it joined to exactly 3 more 
vertices: 11,22, a3_;. (f) follows. 

(g): Assume a; = be and ag # by. We have ai21,a1%2 € E(G) and by (4d), all 
vertices of P,(b,,@2) are neighbors if a,. All other neighbors of a, are one of the 4 
neighbors of a; in Mx. Consequently d(a,) = 6 + |V(P,(b1, a2))|, which finishes the 
main part of (g). 

(g) [i]: Since V(C,,) = W, then we must have d(a2) = d(b,) = 6, as ag, b; have 


each 4 neighbors in M*, and both are joined to a; = be, and to a single x;, and not 
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joined to anything else. As every w € W \ {a1,d@2,b,} has 4 neighbors in M*, and 
is joined by an edge in E(G) \ E(M*) to the vertex aj, and nothing else, we have 
d(w) = 5. If ue U, then only the 5 edges already in E(M*) are incident upon u, so 
d(u) = 5. [i] follows. 

(g) [ii]: Now we can assume V(C,,) 4 W. As both a, and v already have degree 
larger than 5, and every vertex in V(C,) MU has degree at least 6, C,, can con- 
tain at most two vertices from U. From (b) we know V(C,) NU C P,(bi, a2). If 
|\V(P,(b1,@2))| > 4 and c € V(P,(b1,a2)) AU, then c has a neighbor z that is an 
internal vertex of P,(b;,a2) such that cz is an edge of this path, and consequently 
z € W. Since the only edge in E(G)\ E(M*) incident upon z is za;, we have d(z) < 4, 


a contradiction. So P(b;,a,) = b,ua, for some vertex u € U. The required degrees 


are easy to check. (g) follows. 


Lemma 14. Let n > 17 be odd. If G is a 5-connected triangulation on n vertices, 


then it has at most one vertex of degree || —1. 


Proof. Let n = 2k +1, k > 8. Let G be a 5-connected triangulation on n = 2k +1 


vertices, with A(G) = 2—1= k—1. Let v be a vertex of degree k — 1 and 


2 
consider the extended mosaic graph M?*. Let x1, x2 be the vertices of G not in M,. 
Set U = {uy,...,Ug—1} and W = {wi,..., wei}. Let a1, a2, bi, bz be the vertices 
described in Lemma 13 (a). 

Assume that G has two vertices of degree k — 1 > 7. Then the degree sequence of 
G is (k—1,k—1,6,5,...5). In particular, there are exactly 3 vertices G with degree 
bigger than 5, and exactly one of them has degree 6. 

Therefore Lemma 13 (b), (c), (d) , (f), (e) and (g) (especially (g) [ii]) gives that 
we have d(x), d(x2) < k—1, wxq ¢€ E(G), aibi, agb2 € E(G), and without loss of 
generality a, = by and ag 4 by, d(a,) =9 = k—-1, n = 21, P,(b1, a2) = by uaz for some 


u € U, d(u) = 6, for all z € (UUW) \ {u, a1} we have d(z) = 5, and consequently 
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d(x ) = d(a2) = 5. The resulting structure is the graph on Figure 3.10, which has a 


separating a 4-cycle, so it is not 5-connected. 


Figure 3.10: The planar triangula- 
tion on 21 vertices with degree sequence 
(9,9,6,5,5,...,5). The blue vertices are 
on a 4-cycle, whose vertices form a cutset. 


Lemma 15. Let n > 19 be odd. If G is a 5-connected triangulation such that the 
three largest degrees are |4| —1,|$| —2,d3 and d3 > 7, thenn = 19, G=X and 


W(G) = W(Ty5) 


Proof. Let n = 2k +1, k > 9 and G be a 5-connected triangulation such that the 
three largest degrees are dj = [5] —1> dz = |$] —2 => d3 > 7. Then the degree 
sequence of G is (k —1,k — 2,7,5,5,...,5). 

Let v be a vertex of degree k — 1 and consider the extended mosaic graph 
Mx. Let 21,22 be the vertices of G not in M,. Set U = {uwy,...,ug-1} and 


W = {uy,...,Wr_i}. Let ay, a2, b1, be be the vertices described in Lemma 13 (a). 
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By Lemma 18 (b), (c), (d), (e), (f) and (g) we get that x,22 ¢ E(G), d(x) = 
d(x2) <k—- 2, a1b1, aabe E E(G), ag = by, ay = bo, d(a1) = d(az) = 7 and for all 


c € UUW \ {ay,a2} d(c) = 5. This implies that we must also have d(x1) = 5, 


d(2) =5 and k —-2=7, ie. n=19. This gives G © X and W(G) = W(T3). 


Lemma 16. Let n > 19 be odd. If G is a 5-connected triangulation with the same 


degree sequence as T°, then either G = T°? or W(G) > W(T?). 


Proof. Let n = 2k +1, k > 9 and G be a 5-connected triangulation with degree 
sequence (k — 1,k — 2,6,6,5,5,...,5). So G has 4 vertices with degree greater than 
5, exactly two of which has degree 6. 

Let v be a vertex of degree k — 1 and consider the extended mosaic graph 
Mx. Let 21,22 be the vertices of G not in M,. Set U = {uy,...,ug—-1} and 


W = {wy,...,Wr_i}. Let ay, a2, b1, b2 be the vertices described in Lemma 13 (a). 


By Lemma 13 (b), (c), (d), (e), (f), and (g) we have one of the following: 


1. yr € E(G), a, = ag, V(Cy) = W, d(a1) = d(az) = 6, and all vertices in 
U UW \ {a1, a2} have degree 5; then without loss of generality d(x,) = k — 2, 
d(x2) =5. We have G & T°. 


2. 41% ¢ E(G), without loss of generality a; = bz and ag # be, d(a1) = 6+ 
|V(P,(b1, a2)), V(Cy) = W, d(a,) = d(az) = 6 and d(z) = 5 for allz eWUU \ 
{a1, 42, b2}. This implies that d(x) = d(x) = 5, |V(P,(b1, a2))| = k-8 > 2 (so 
k > 10 and n > 21) and d(a,) = k — 2. So we have exactly one graph for each 
n > 21, see Figure 3.11. These graphs have diameter at least 4, as indicated by 
the pair of vertices marked in Figure 3.11, and consequently by Lemma 10 (f) 
their Wiener index is larger than that of T°, which is a graph with the same 


degree sequence. 
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Figure 3.11: The other graphs that have the same degree sequence as T°, 
on 21,23 and 25 vertices. The red vertices/edges on the 25 vertex graph 
indicate the pattern that needs to be repeated to get higher vertex count. 
The two blue vertices are at distance 4. 


Theorem 13. Let n > 15, odd. Ifn # 19, then the unique graph that among 5- 
connected triangulations on n vertices has minimum Wiener index is T?. If n = 19, 


then there are precisely two such graphs, Tj) and X. 


Proof. Let n = 2k +1. The theorem is true for n € {15,17} by computer search, 
so assume k > 9. Let G be a 5-connected triangulation on n vertices with minimum 
Wiener index, and let d, > dy >... >d, be the degree sequence of G. Then all d; is 
at least 5 and by Lemmata 11 and 14 we have dj < k—1 and dg < k — 2. 

If dj +d, < 2k-—3 =n-—A4, we set (y1,..-, ye) = (dh,...,d,) and we perform 


the following algorithm: If for 7 € {1,2} y; < k —1%, pick 3 < j <n such that y; 


is maximum among {ye : 3 < @ < n}, and set y = y+ 1, y; yj — 1. Every 
time we perform the operation, we do not change the sum of the numbers and we 
increase the sum of squares. Also, as the sum of the numbers is 6(n — 2), Ses3 yi => 
6(n—2)—(n—4) > 5(n—2), we have that the algorithm stops at a sequence (y1,..., Yr) 
with y, = k-1, yg = k—2 and y; > 5 for alli. Set (x1,...,2,) to be the permutation 
of the y; sequence the algorithm stopped on given in decreasing order. Considering 
the fact that > 7; = 6(n—2) = 12k —6, (a1,...,2,) is one of (k—1,k—2,7,5,...,5) 
and (k — 1,k — 2,6,6,5,...,5). 
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If (v1,...,%n) = (kK —1,k — 2,7,5,...,5), then, since any time we change the 
sequence in the algorithm, we change the largest of {ye : 3 < € < n}, this implies 
that the starting sequence (dj,...,d,) satisfies d; = 5 for all 4 <i <n, so d3 = 
12k — 6 — 5(2k — 2) — (d,; + dg) = 2k + 4 — (d, + dg) > 8. Consider the sequence 
(21, 22---,2n) = (kK—1,k —3,8,5,...,5) that has at least as large sum of squares as 
(d,,...,d,). By Lemma 10 (f) and the fact that T? has diameter 3 we have 
wa@)-wry> > ey ->-(3 = oy - ee +8=k-5>0, 

veV (TS) i=l 
contradicting the minimality of G. Therefore we must have (7,...,2n) is the degree 
sequence of T°, and we made at least one step with the algorithm. Lemma _ 10 (f) 
and the fact that T° has diameter 3 give 


W(G) -W(T) > ( : ) s (>. #) > 0, 


a contradiction. Therefore we must have dj = k—1, dj = k—2, and Lemma 15 yields 


G has the same degree sequence as T°. Lemmata 15 and 16 then implies G = T? or 


n=19andGSX. 


3.4 RECURSION SOLUTIONS 


This section contains the worked out recursions for the equations of the Wiener index 
of the graphs in figures 3.1, 3.2, 3.8, 3.5. It should be noted that the variable k will 
be used to denote the number of layers of each structure. Adding another copy of the 
red pattern in the figures from the previous section would be equivalent to increasing 
k by 1. Let w; denote the Wiener index on the given structure with k layers. 


First, we consider 3 and 4-connected triangulations, 


W (TS) =n? —4n +6 
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Here, the layers represent the repeating 2-paths. When n = k + 2, we have, 
Wri = We + 2k 41 with wip = 102 
=> we=h? +2 = > wr =n? —4n4+6 
Next, we consider quadrangulations, 


W (Kon-2) =n —3n4+4 


Here, the layers represent the repeating 2-paths. When n = k + 2, we have, 


Wk+1 =w,+2k +2 with wi9o = 112 
=> we=kh*?+kt2 = w,=n’?—3n+4 


Next, we consider 3-connected quadrangulations, 


inf tn +8 ifn =2k+2 


bn? _38n — 2 ifn = 2k4+3. 


Here, the layers represent the repeating 3-paths. When n = 2k + 2, we have, 


Wey = We + 10k +5 with we = 183 


r 5n? 
= w,p=dk*4+3 => Ui = One 


If n = 2k + 3, we have, 


Wrst = We + 10k 4 14 with we = 224 


5n2 49 
— > wy =5k?+9k-10 => Wy = ~~ 3n — 


Finally, we consider 5-connected triangulations, 


in? _m+12 ifn =2k 


bn? _6n—2% ifn—2k4+1. 


Here, the layers represent the repeating 3-paths. When n = 2k + 2, we have, 


Wrey1 = We + 10K +1 with wip = 463 


5 5n? 
=> w, = 5k* —4k4+3 = Wn = In + 12 


If n = 2k + 3, we have, 


Wry = We + 10K 4+ 8 with wy = 521 


5n? 9 
=> Wr = 5k? + 3k —9 =>- Wy = 7 — 6n— 7 
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CHAPTER 4 
UPPER BOUNDS ON PROXIMITY 
4.1 THEORETICAL RESULTS 


In this chapter we present bounds on the proximity of k-connected triangulations for 
k € {3,4,5} and k-connected quadrangulations for k € {2,3}. All bounds are sharp 
apart from an additive constant. 

Our strategy is as follows: If G is a k-connected triangulation or quadrangula- 
tion, then we choose a central vertex v and derive certain properties of the sequence 
No(v),N1(v), N2(v),...,N,-(v). These properties will be used to obtain a bound on the 
average distance of v, which in turn is a bound on the proximity of G. The following 


lemmata were proved in [1] (see the proofs of Theorems 2.7, 2.9 and 2.10 there). 


Lemma 17. /1/ Let G be a 3-connected plane graph of radius r with maximal face 
length £. If v is a central vertex of G, then 

(i) ni(v) > 3 fori € {1,2,..., |S]}U{r— |£],r- [SJ 41,...,r-1, 

(ii) ni(v) > 4 fori e {[£] +1, [4] +2,...,Q:Uf{r-@r-€41,...,r— [4] - 1, 
(iii) ni(v) > 6 fori € {€4+1,242,...,r-—€-1}. 


Lemma 18. /1/ Let G be a 4-connected plane graph of radius r with maximal face 
length £. If v is a central vertex of G, then 

(i) ni(v) > 4 fori € {1,2,...,€bU{r—é£,r—€4+1,...,r—1}, 

(ii) ni(v) > 6 forie {04+1,04+2,...,|¥)}Ufr— |¥],r- 4) 4+1,...,r-2-1}, 
(iti) ni(v) > 8 fori € {[*) +1, |) +2,...,r — |] - 1p. 
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Lemma 19. /1/ Let G be a 5-connected plane graph of radius r with maximal face 
length £. If v is a central vertex of G, then 

(i) ni(v) > 5 fori € {1,2,...,€bU{r—é,r—l+1,...,r—1}, 

(ii) ns(v) > 6 fori € {€41,042,...,[)}U {r — [8 )or— |) 41,...,7-e- 1}, 
(iii) ni(v) > 8 fori € {8 +1, [94] 4+2,..., 20}U {r—20,r—-2€+1,...,r—-| 4] -1}. 
(iii) ny(v) > 10 fort € {204 1,2€42,...,r—2¢—-1}. 


We also need a corresponding result for 2-connected quadrangulations. The fol- 
lowing two lemmata follow the approach in [1]. Given a fixed vertex v, recall that we 
say that a vertex in N;(v) is active if it has a neighbor in N;,,(v). The set of active 


vertices in N;(v) is denoted by A;(v). 


Lemma 20. Let G be a quadrangulation, v a vertex of G andi € N with 1 < 
i < e(v) —1. For every active verter w € N;(v) there exists another active verter 


w’ € N;(v) such that w and w' share a face of G. 


Proof. Let u be an arbitrary vertex in A;. Since u is active, it has neighbors in N;_, 
and in N;,,;. Number the neighbors of u as x,%,...,2; such that the edges uz, 
appear in clockwise order, 2% is in N;-1 and, say, x, is in Nj,,. Denote the face 
containing u, %;, 2j+; and a fourth vertex by f; for 7 = 0,1,...,¢, where subscripts 
are taken modulo ¢t + 1, and let y; be the vertex on f; not equal to u, x; and 241. 
Consider the (xo, x%)-walk W : Xo, yo, ©1,Y1,---;Uk—-1,Yk-12k- Since W joins a 
vertex in N;_; to a vertex in N;,,, it contains a vertex in N;. Since G is bipartite, 
none of the neighbors of wu is in Nj, so there exists a vertex y; which is in N;. We 


may assume that y; is the last such vertex. Then y; has a neighbor in N,+1 and is 


thus active. Since u and y,; share a face, Lemma 20 follows. 


Lemma 21. Let G be a quadrangulation of order n and radius r. If v is a central 


vertex of G, then 
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(i) nj > 2 fori € {1,2,r —2,r—1}, and 


(1) iy 4 for ve 43,4) .c5g7 = 3} 


Proof. Let v be a central vertex of the quadrangulation G and let i € {1,2,...,r—l}, 
where r is the radius of G. 
(i) Clearly, N; contains an active vertex. It follows from Lemma 20 that every active 
vertex in N; shares a face with some other active vertex in N;. Hence N; contains at 
least two active vertices, and so (i) follows. 
(ii) Suppose to the contrary that (ii) does not hold. Then there exists 7 € {3,4,...,r— 
3} such that n; < 3. 

Denote the set of active vertices in N; by A;. Since by Lemma 20 every vertex in 
A; shares a face with some other vertex in A;, and since |A;| < |N;| = 3, there exist a 
vertex z; € A; that shares a face in G with every other vertices of A;. Since all faces 
of G have length 4, it follows that d¢(z,y;) < 2 for all y, € A;. Let z3 € N3 bea 
vertex on a shortest (v, z;)-path in G, so that dg(z3, z;) =i — 3. 

We now bound d(zs, x) for all « € V(G). First let « € Ujzj N;. Then de(z3,x) < 


dg(z3,v) + dg(u,z) < 34+ (r—4) =r—1. Now letxeU N;. Let x; € N; be 


a8 
a vertex on a shortest (v,xz)-path in G. Then x; € A;, and so dg(z;,x;) < 2. Hence 
dg(z3,2) < de(2s, zi) + de(z, 21) + de(ai,z) < (@ -3)+24+(r—-—i) =r—-1. So 


dg(z3,2) <r —1 in all cases, a contradiction to r being the radius of G. Hence our 


assumption n; < 3 is false, and (ii) follows. 


For the proofs below we define the function F’ which assigns to a finite sequence 
X = (20,41,...,2) of integers the value F(X) = *_,ix;. So if v is a vertex of 


eccentricity r in a connected graph G, then o(v) = j_) ini(v) = F(no, 1,..., Mr). 


Theorem 14. Let G be a planar graph of order n and v a central vertex of G. 


(a) If G is a triangulation, then 


(b) If G is a 4-connected triangulation, then 


x a OD 91 
iG. AGED, 


1(G) 


(c) If G is a 5-connected triangulation, then 


2 n+ 97 393 


™G) SS + Tom 1)" 


(d) If G is a quadrangulation, then 


n+1l 9 
< | 
CNS ag og Si 


(ec) If G is a 3-connected quadrangulation, then 


7(Q) < n+25 169 
= 2 1281) 


Proof. We only prove part (a) of the theorem; the proofs of (b)-(e) are analogous. 
Let G be a simple triangulation, let r be its radius and let v be a central vertex of 
G. It suffices to prove that 


i 
(n? + 18n 4+ 81). 


o(%) S75 


het nig Sn oy dort = 0s ee He Een ol) Sen Wie SS ips inet ie BY 
Lemma 17, we have n1,,_1 > 3, Ng, 23, Np_3,Np_2 > 4, and n; > 6 for2 = 4,5,...,r— 
4. Moreover, we have no = 1, ny > 1, and S¥_p mi = 7. 

Now assume that for given n the integers r’, ng, n,..., ni. are chosen to maximise 


F(ng,n},---, 71) subject to the above conditions (with n; and r replaced by nj and 7’, 


respectively). Then clearly np = 1, ni = 3, ng = ng = 4, nj = 6 fori =4,5,...,7r'—4, 


/ ase = / _ 
and Nir-3 = No = 4, N14 = 3. 
Consider the sequence X* = (ng, n},...,M_1,1). The sum of the entries of X* 


(n — nj, +19) and F(X*) = 


is n —n, +1. Simple calculations show that r’ = é 


$r'(n — nj, +1). Hence 


1 
F(ng,14,---, Mr) = F(X*) + 4r'(n}, — 1) = gf (n+ ny — 1). 


Substituting r’ = ¢(n — nj, + 19) yields, after simplification, F(nj,n{,...,nv) = 
4 (n? + 18n — (ni,)? + 20n/,, — 19). Since the function —x? + 20z attains its maximum 
100 for x = 10, we have —(n/,)? + 20n/, < 100, and so we get F(np,nj,...,m0) < 


4(n? +18n +81) and thus 


o(v) = F(no,m,...,M,) < F(no,m,...,nv) < 


as desired. 


The bounds in Theorem 14 appear not to be sharp. The graphs constructed in 


the following section show that the bounds are sharp up to an additive constant. 


4.2 COMPUTATIONAL RESULTS 


This section contains numerous figures, functions and tables summarizing months 
of computer searches. Once again, I’d like to thank Plantri. For each category 
of problem (triangulations, 4-connected triangulations, 5-connected triangulations, 
quadrangulations and 3-connected quadrangulations) there is a function (see formulae 
(4.1), (4.2), (4.3), (4.4), and (4.5)), which states the minimum status of the structures, 
along a table, which summarizes the largest minimum status found for a given order 
in that category and a “Count”, telling how many graphs attain the optimal value. 
Define the minimum status to be (n — 1)7(G). We use the minimum status rather 
than the proximity in the tables to remain in the domain of integers. If any Table 
entry displays a dash, there exists no graphs in that category on the given number 
of vertices. The number of isomorphism classes that our code searched matches the 
number of isomorphism classes in [6], [8], [7], [34], [42], verifying that the values that 
the search provides are in fact maximal. In each figure below, red edges represent the 
repeating pattern and the black node marks one of the vertices which minimizes the 
status in that graph and likely maximizes the proximity within the category defined by 


order and connectivity. Due to fact that few congruence classes of a large modulus fall 
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into the range, where we can do exhaustive calculations, finding a repeating pattern 
was difficult by brute force calculations. Once a pattern was established, extensive 
sampling was conducted in order to test if a better structure could be found, but no 


such structure ever arose. We conjecture that the bounds presented in this section 


AAAAA 


Figure 4.1: A triangulation JT, on n = 6k ver- 
tices which is conjectured to maximize the prox- 
imity among triangulations of this order. 


WAAALY 


are optimal. 


Figure 4.2: A triangulation T,, on n = 6k + 1 vertices 
which is conjectured to maximize the proximity among 
triangulations of this order. 


IKININIAIAIN 


WAAAAY 


\ \\ 
JV\A\ 
Figure 4.3: A triangulation T,, on n = 6k + 2 vertices 


which is conjectured to maximize the proximity among 
triangulations of this order. 
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n+5 5 
it aes 
n+5 

12 

n+d5 4. 5 

12 12(n—1) 

min 

m+5 1 _ 2 
12 3(n—1) 
mt+5 , 3 
12 4(n—1) 
n+5 2 

12 3(n—1) 


ifn = 6k 

ifn =6k+1 
ifn =6k42 
ifn =6k 43 
ifn =6k+4 
ifn =6k+5 


Table 4.1: A summary of the 
largest minimum status among 
all triangulations. 


Order | Min Status | Count 
4 3 1 
5 4 1 
6 6 i) 
7 T 2 
8 9 2 
9 11 1 
10 13 1 
11 14 44 
12 18 1 
13 19 2 
14 22 1 
15 24 2 
16 27. 2 
17 30 1 
18 33 3 


(4.1) 


Figure 4.7: A 4-connected triangulation T* on 
n = 8k + 2 vertices which is conjectured to max- 
imize the proximity among triangulations of this 
order and connectivity. 


Ze 


Z 


Figure 4.8: A 4-connected triangulation T? on 
n = 8k + 3 vertices which is conjectured to max- 
imize the proximity among triangulations of this 
order and connectivity. 


A 


Figure 4.9: A 4-connected triangulation T? on n = 
8k + 4 vertices which is conjectured to maximize 
the proximity among triangulations of this order and 
connectivity. 
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Figure 4.10: A 4-connected triangulation T+ on 
n = 8k + 5 vertices which is conjectured to maximize 
the proximity among triangulations of this order and 
connectivity. 


Y NA NANA 


Figure 4.11: A 4-connected triangulation T? on n = 8k + 
6 vertices which is conjectured to maximize the proximity 
among triangulations of this order and connectivity. 


Z “A 


YW 


Figure 4.12: A 4-connected triangulation T+ on n = 8k + 
7 vertices which is conjectured to maximize the proximity 
among triangulations of this order and connectivity. 


ll 


Figure 4.13: A 4-connected triangulation T? on n = 8k 
vertices which is conjectured to maximize the proximity among 
triangulations of this order and connectivity. 


ANZ 


Figure 4.14: A 4-connected triangulation T* on n = 8k +1 
vertices which is conjectured to maximize the proximity among 


triangulations of this order and connectivity. 


nie 4 2. n= 8k +2 


mo, 3 ifn=8k+3 


ne 4 2 ifn = 8k+4 


6 
mee 4 : ifn = 8k +5 


n(T?) _ 6 2(n—1) 
n+9 21 : 
“16 T6(n—1) ifm = 8k+6 
n+9 1 2 
6 7 nl ifn =8k+7 


nto | 2% ifn = 8k 


moy+t ifn=8k+1 
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(4.2) 


Table 4.2: A summary of the 
largest minimum status among 
all 4-connected triangulations. 


Order | Min Status | Count 
6 6 1 
7 v4 1 
8 9 1 
9 11 1 
10 13 1 
11 14 10 
12 18 1 
13 19 1 
14 21 13 
15 24 1 
16 27 1 
17 29 5 
18 32 2 
19 34 28 
20 37 13 
21 40 6 
22 44 5 


Figure 4.15: A 5-connected triangulation T° 
on n = 10k +7 vertices which is conjectured to 
maximize the proximity among triangulations 
of this order and connectivity. 
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Figure 4.16: A 5-connected triangulation T° 
on n = 10k +8 vertices which is conjectured to 
maximize the proximity among triangulations 
of this order and connectivity. Here, the orange 
pattern is to be repeated twice rather than once. 


Figure 4.17: A 5-connected triangulation T° on n = 
10k + 9 vertices which is conjectured to maximize 
the proximity among triangulations of this order and 
connectivity. 
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Figure 4.18: A 5-connected triangulation T°? on n = 
10k vertices which is conjectured to maximize the prox- 
imity among triangulations of this order and connectiv- 
ity. 


Figure 4.19: A 5-connected triangulation T° on n = 
10k + 1 vertices which is conjectured to maximize the 
proximity among triangulations of this order and con- 
nectivity. 
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Figure 4.20: A 5-connected triangulation T° on 
n = 10k+ 2 vertices which is conjectured to max- 
imize the proximity among triangulations of this 
order and connectivity. 


Figure 4.21: A 5-connected triangulation T°? on n = 
10k + 3 vertices which is conjectured to maximize the 
proximity among triangulations of this order and con- 
nectivity. 
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Figure 4.22: A 5-connected triangulation T? on n = 10k +4 


vertices which is conjectured to maximize the proximity among 


triangulations of this order and connectivity. 


= 10k+5 


on 7 


Figure 4.23: A 5-connected triangulation T? 


vertices which is conjectured to maximize the proximity among 


triangulations of this order and connectivity. 
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Figure 4.24: A 5-connected triangulation T? on n = 10k +6 
vertices which is conjectured to maximize the proximity among 
triangulations of this order and connectivity. 


eae ifn =10k+7 


nt13 _ 1 ifn=10k+8 


eee =.= ifn =10k+9 
nig __t _ ifm=10k 


ica ee ifn =10k+1 


n+13 ifn = 10k+2 
eS ita = 10S 


otis _ — ifn =10k+4 


De a eS RS TES 


m3 __3 ifm =10k+6 
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Table 4.3: A summary of the 
largest minimum status among 
all 5-connected triangulations. 


Order | Min Status | Count 
12 18 1 
19 — 0 
14 21 1 
15 24 1 
16 aT 1 
17 29 1 
18 32 1 
19 34 4 
20 37 6 
21 40 3 
22 44 2 
23 46 5 
24 49 19 
25 52 18 
26 56 3 
27 60 3 
28 63 3 
29 66 2 
30 69 59 
itl 73 2 
32 80 1 


Figure 4.25: A quadrangulation Q, on n = 4k vertices 
which is conjectured to maximize the proximity among 
quadrangulations of this order. 
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Figure 4.26: A quadrangulation Q, on n = 4k + 1 vertices 
which is conjectured to maximize the proximity among quad- 
rangulations of this order. 


Figure 4.27: A quadrangulation Q, on n = 4k + 2 vertices 
which is conjectured to maximize the proximity among quad- 
rangulations of this order. 


Figure 4.28: A quadrangulation Q, on n = 4k + 3 vertices which is 
conjectured to maximize the proximity among quadrangulations of this 
order. 


nat 4. It ifn = 4k 


ifn=4k4+1 


We ea TE Sa LD 


ntl + 20 ifn =4k+3 
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(4.4) 


Table 4.4: A summary of the 
largest minimum status among 
all quadrangulations. 


Order | Min Status | Count 
4 4 1 
5 5 1 
6 7 1 
7 8 2 
8 12 1 
9 13 1 
10 16 1 
11 18 1 
12 20 19 
13 23 1 
14 28 1 
15 30 1 
16 34 2 
hg 38 1 
18 43 1 
19 AT 1 
20 52 2 


Figure 4.29: A 3-connected quadrangulation Q? on 
n = 6k 4+ 2 vertices which is conjectured to maximize 
the proximity among quadrangulations of this order and 
connectivity. 
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VAG. 


O) 
Figure 4.30: A 3-connected quadrangulation Q? on 
n = 6k + 3 vertices which is conjectured to maximize 
the proximity among quadrangulations of this order and 
connectivity. 


INV 


Figure 4.31: A 3-connected quadrangulation Q? on 
n = 6k + 4 vertices which is conjectured to maximize 
the proximity among quadrangulations of this order and 
connectivity. 


Figure 4.32: A 3-connected quadrangulation Q3 on n = 6k +5 
vertices which is conjectured to maximize the proximity among 
quadrangulations of this order and connectivity. 


107 


ee 


iii 


Figure 4.33: A 3-connected quadrangulation Q? on n = 6k 
vertices which is conjectured to maximize the proximity. 


Figure 4.34: A 3-connected quadrangulation Q3 on n = 6k+1 
vertices which is conjectured to maximize the proximity among 
quadrangulations of this order and connectivity. 


nto _ _ 238 _s ifn = 6k +2 


12 12(n—1) 
a ‘fn Seeds 
1(Q3) = 1 eG ifn=6k+4 
ea Cer ifm=6h +5 
oc Cy ifn = 6k 
ee ifn =6k+1 
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(4.5) 


Table 4.5: A summary of the 
largest minimum status among 
all 3-connected quadrangula- 


tions. 

Order | Min Status | Count 
8 12 1 
9 — 0 
10 15 1 
11 18 1 
12 20 2 
13 22 1 
14 28 1 
15 29 1 
16 32 4 
LZ 35 1 
18 39 1 
19 41 3 
20 44 23 
2 47 4 
22 00 1 
23 De 1 
24 60 16 
20 65 1 
26 71 1 
oF 74 3 
28 80 2 


4.3. RECURSION SOLUTIONS 


This section contains the worked out recursions for the equations of the proximity 
of the graphs in figures 4.1 through 4.34. Rather than 7(G), we find the minimum 
status, 7*(G) = (n — 1)a(G). It should be noted that the variable k will be used 
to denote the number of layers of each structure. Adding another copy of the red 
pattern in the figures from the previous section would be equivalent to increasing k 


by 1. Let pz, denote the status on the given structure with k layers. 
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First, for triangulations, we have, 


ne ifn = 6k 
m+2_ 5 ifn=6k+1 
oe nye ifn = 6k +2 
+241] ifn=6k+3 
m+2+i ifn=6k+4 
m +241 ifm=6k+5 


Here, the layers represent the repeating consecutive 3-cycles with all edges joining 


them. If n = 6k, we have, 


Prat = pr + 6k — 1 with po = 16 


nr on 


—> py = 3k74+2k => pp=—tp 
Pk + p 213 


If n = 6k + 1, we have, 
Pro = Pe t+ 6k with po = 18 


sO. = 8k Hk SS pee eee 


If n = 6k + 2, we have, 


non 


2 
2 eS 
=> pp = sk + 2k =p +3 


If n = 6k + 3, we have, 


Peo = pe + 6k + 2 with po = 24 


nr oon 1 
— p, = 3k? +2k —> p, = —4+-+- 
Pk 7 Pu=sot3ty 
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If n = 6k + 4, we have, 


Pro = pe + 6k +3 with po = 27 


nz on 1 
SS eS Ok ke Do ee 
Pe = Pu=Tot 313 


If n = 6k + 5, we have, 


n? n 1 
Speak Lok SoS ae 
Be = Pua t3tg 


Next, we consider 4-connected triangulations, 


n n S) : a= 
mot a ifn = 8k+2 
n? n 15 : = 
eis ag eee eS 


7 +241 ifn=8k+4 


24) ifn=8k+5 


n*(T4) a J 162: Tie 
n2 n = — 
eS 3 ifn = 8k+6 


Rit ifn=8k+7 


7+i+l1l ifn=8k+8 


Rit ifn=8k+9 


Here, the layers represent the repeating consecutive 4-cycles with all edges joining 


them. If n = 8k + 2, we have, 


Pk = Pr-1 + 8k + 2 with pz = 30 


ne. %. 8B 
= p= 4k? +66 +2 = p= = + 
Pk + + p 16? 2 q 


If n = 8k + 3, we have, 


Pk = Pe-1 + 8k + 3 with po = 33 
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2 
2x = Aye —n nto 
Dr=4k°+7k+3 => Peet ae 


If n = 8k + 4, we have, 


Pk = Pr-1 + 8K + 4 with po = 36 


2 neon 
= pp = 4k +8k+4 ae ak a 


If n = 8k + 5, we have, 


Pk = Pr-1 + 8k +5 with po = 39 


2 
= = Aj? —nm nto 
pr =4k°+9kK+5 => Di Tet 5 ae 


If n = 8k + 6, we have, 


Pk = Pr-1 + 8k + 6 with po = 42 


= =4k?+10k+6 => eee 
ee Pa 7679 4 


If n = 8k + 7, we have, 


Pk = Pr-1 + 8K +7 with po = 45 


We. ee OT 


= =. a == 
=> py =4k°+11kK +7 => pn TS UET. 


If n = 8k + 8, we have, 


Pk = Pe-1 + 8K + 8 with po = 49 


2 
— pe = 4k? + 12k +9 —= Pr=iet5tl 


If n = 8k + 9, we have, 


Pk = Pr-1 + 8k +9 with po = 52 


2 
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Now, we consider 5-connected triangulations, 


Beg ei at On 7 
m4 321 ifn=10k+8 
no yan _ 2 ifm =10k+9 
m4 32_1 ifn =10k+10 


BF 88 88 if = ORT 


(Tn) = 
n? 3n 2 s = 
ste sg ifn=10k+12 
n+ Sn_9 ifn =10k+13 


mpi _ 6 ifn =10k+14 


m4 3n_ 5 ifm =10k+15 


20 5 
n? 3n 7 : _ 
07 5 5 ifm = 10k4+ 16 


Here, the layers represent the repeating consecutive 5-cycles with all edges joining 


them. If n = 10k +7, we have, 


Pk = Pr-1 + 10k + 8 with ps = 90 
— p, =5k? + 13k +6 => pp=— + - = 


If n = 10k + 8, we have, 


Pr = Pr-1 + 10k +9 with ps = 94 


2 

3 
Sg Gps Apa gees at BIR oy 

20° 5 

Ifn = 10k + 9, we have, 
Pk = Pr-1 + 10k + 10 with p3 = 98 

n> 3n 29 
—=> p = 5k? +15k+8 => vp, = — t+ — 
Pr at + D Tae 77 
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If n = 10k + 10, we have, 


Pk = Py-1 + 10k +11 with p; = 103 


n? 3n 


=> pp = 5k? +16k +10 => ae era 


If n = 10k + 11, we have, 


Pk = Pr-1 + 10k + 12 with ps = 107 


2. Sie “BS 
= 5k? + 17k +11 See a ile 


If n = 10k + 12, we have, 


Pk = Pe-1 + 10k + 13 with p3 = 113 


2 Bin 2 
= 5k? +18k+14 => p, = — ns 
= pp = dk + + p 50+ 5 F 


If n = 10k + 13, we have, 
Pk = Pe-1 + 10k + 14 with p3 = 116 


— > p,=5k?+19k +14 => p, = — + —- = 


If n = 10k + 14, we have, 


Pk = De-1 + 10k + 15 with p3 = 122 


2 
9 n on 6 

— 1 _ 

=> pr = 5k° + 20K +17 = p Sea ie: ae 


If n = 10k + 15, we have, 


Pk = Pr-1 + 10k + 16 with p3 = 127 


2 
_ £42 7 gn 5 
= pp = Sk + 21k +19 => Pa= 55+ = ri 


If n = 10k + 16, we have, 
Pk = Pr-1 + 10k + 17 with p3 = 132 
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n? 3n 7 
— > p, = 5k? +22k +21 —> pp =—+—--= 
Prk oe oe Dp a0 * 5 5 


Now, we consider equation general quadrangulations, 


n? : 
ae ifn =4k 


oe m+15 ifm=4k+1 
(Qn) = 
mis ifnm=4k+2 
m4) ifm =4k+3 


7 8 
Here, the layers represent the repeating consecutive 1-paths with all edges joining 


them. If n = 4k, we have, 


Pk = Pr-1 + 4k — 2 with p3 = 20 


2 


If n = 4k + 1, we have, 


Pk = Dk-1 + 4k — 2 with pz; = 20 


2 
n 
—> De = 2k? +2 — Pa 


00] & 


If n = 4k + 2, we have, 
De = Pr-1 + 4k — 2 with p3 = 20 
=> pp = 2k? +2 => p=? 
If n = 4k + 3, we have, 
De = Pr-1 + 4k — 2 with p3 = 20 
Me 5 
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Finally, we consider equation 3-connected quadrangulations, 


-& ifn=6k+14 
m+ 221 ifn =6k+15 
w+2%-4 ifn =6k+16 
m+ 2 _— ff ifm =6k+17 


my M@_4 ifn =6k+18 


my _15 ifm =6k+19 


Here, the layers represent the repeating consecutive 2-paths with all edges joining 


them. If n = 6k + 14, we have, 


De = Pr-1 + 6K + 15 with p, = 44 


2 
; no 2h 8 

= Pr= + 18k +2 aye eee 
Pp = 3k 8 3 ==> p pt 3 3 


If n = 6k + 15, we have, 
Pk = Pr-1 + 6k + 16 with p; = 46 
—> p, = 3k? +19k +24 = pp, = — + —-— 
If n = 6k + 16, we have, 


Pk = Pe-1 + 6K +17 with p, = 51 


n? An 


=> py = 3k° + 20k +28 => Daa t oot 


If n = 6k + 17, we have, 
Pe = Pe-1 + 6k + 18 with p; = 56 


=> p, = 3k? + 21k +32 => pp=— + - 
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If n = 6k + 18, we have, 


Pe = Pe-1 + 6k + 19 with p; = 60 
2 n? Qn 
=> pp = 3k° + 22k 4 35 ==> Pet aS 
If n = 6k + 19, we have, 


Pk = Pr-1 + 6k + 20 with p; = 65 


n? An 15 


_ 93.2 Le 
> pp = 3h? + 23k439 — p= +S - 
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APPENDIX A 


SAGEMATH TRIANGULATIONS GRAPH DATABASE 


#general triangulations which maximize the WI 

t4maxwi = Graph([(1, 2), (1, 3), (1, 4), (2, 3), (2, 4), (3, 4)]) 

to5maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 4), (2, 5), (3, 4), (, 
5) 1) 


t6_1maxwi Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 5), (2, 6), 
(3, 4), (3, 5), (4, 5), (5, 6)]) 

t6_2maxwi = Graph([(1, 2), (1, 3), (1, 4), (14, 5), (2, 3), (2, 5), (2, 6), (3, 4), 
(3, 6), (4, 5), (4, 6), (5, 6)]) 

t7_ilmaxwi = Graph([(1, 2), (1, 3), (1, 4), (4, 5), (1, 6), (1, 7), (2, 3), (2, 6), 
(2, 7), (3, 4), (3, 5), (3, 6), (4, 5), (5, 6), (6, 7)]) 

t7_Qmaxwi = Graph([(1, 2), (1, 3), (1, 4), (4, 5), (1, 6), (1, 7), (2, 3), (2, 4), 
(2, 7), (3, 4), (4, 5), (4, 6), (4, 7), (5, 6), (6, 7)]) 

t7_3maxwi = Graph([(1, 2), (1, 3), (1, 4), (4, 5), (1, 6), (1, 7), (2, 3), (2, 4), 
(2, 6), (2, 7), (3, 4), (4, 5), (4, 6), (5, 6), (6, 7)]) 

t7_4maxwi = Graph([(1, 2), (1, 3), (1, 4), (41, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(3, 4), (3, 7), (4, 5), (4, 7), (5, 6), (5, 7), (6, 7)]) 

t7_5maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), 
(3, 4), (3, 7), (4, 5), (4, 7), (5, 6), (5, 7), (6, 7)]) 

t8_imaxwi = Graph([(1, 2), (1, 3), (1, 4), (41, 5), (1, 6), (1, 7), (2, 3), (2, 6), 
(2, 7), (2, 8), (3, 4), (3, 5), (3, 6), (4, 5), (5, 6), (6, 7), (6, 8), (7, 8)]) 

t8_Qmaxwi = Graph([(1, 2), (1, 3), (1, 4), (4, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 5), (3, 8), (4, 5), (5, 6), (5, 8), (6, 7), (6, 8), (7, 8)]) 

tQOmaxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 6), @, 
7), (2, 8), (2, 9), (3, 4), (3, 5), (3, 6), (4, 5), (5, 6), (6, 7), (6, 9), (7, 
8), (7, 9), (8, 9)]) 

tiOmaxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 6), 
(2, 7), (2, 8), (2, 9), (3, 4), (3, 5), (3, 6), (4, 5), (5, 6), (6, 7), (6, 9), 
(7, 8), (7, 9), (7, 10), (8, 9), (8, 10), (9, 10)]) 

tiimaxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 6), 
(2, 7), (2, 8), (2, 9), (3, 4), (3, 5), (3, 6), (4, 5), (5, 6), (6, 7), (6, 9), 
(7, 8), (7, 9), (7, 10), (8, 9), (8, 10), (8, 11), (9, 10), (9, 11), (10, 11)]) 
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ti2Qmaxwi 
(2, 
(7, 
(10, 
ti3maxwi 
(2, 
(7, 
(10, 
ti4maxwi 
(2, 
(7, 
(10, 
(13, 
tiSmaxwi 
(2, 
(7, 
(10, 
(12, 
ti6maxwi 
(2, 
(7, 
(10, 
(12, 
ti7maxwi 
(2, 
(7, 
(10, 
(12, 
(15, 
ti8maxwi 
(2, 
(7, 
(10, 
(12, 


(15, 


7), 
8), 


Graph([(1, 


(2, 
(7, 


8), 
9), 


11), 


(10, 


(2, 
(7, 
12), 


2), 


(1, 
9), ¢ 
10), 


(11, 


Graph([(1, 


2), 


Ch 


3), 
3, 
(8, 
12)]) 

3), 


4), 


(1, 


9), 


(3, 


4), 


(8, 


5), 


(1, 


10), 


(3, 


5), 


(8, 


6), 


(1, 


4), 


(1, 


5), 


(1, 


11), 


(1, 


(4, 


7), 
8), 


(2, 
(7, 


8), 
9), 


11), 


(10, 


7), 
8), 


Graph([(1, 


(2, 
(7, 


8), 
9), 


11), 


(10, 


(2, 
(7, 
12), 


(2, 
(7, 
12), 


2), 


9), 
10), 


(10, 


9), 
10), 


(10, 


(1, 


14)]) 


Graph([(1, 


2), 


(1, 


(3, 
(8, 
13), 
3) 
(3, 
(8, 


13), 


3)-5 


4), 
9), 


(11, 


(35 


5), 


(3, 


6), 


(4, 


6), 
5) 


(8, 


6), 


5), 


(1, 7) 
» (5, 


12), 


» @, 


6), 
(9, 


(1, 


7), 


(2, 


3), 
(6, 
10), 


3), 


7), 


(@, 


(9, 


(2, 


(6, 


(5, 


(8, 


10), 


(8, 


» 1, 


4), 
9), 


(11, 


(1, 


(3, 


4), 


12), 


5), 


(1, 


(11, 


(3, 


11), 


13), 


5), 


6), 


(1, 


(4, 


6), 


(8, 


(12, 


5), 


(1, 


12°, 
13)]) 
7) 


(5, 


(8, 


10), 


(8, 


12), 


(11, 


4), 


(1, 


5), 


11), 


13), 


(1, 


7), 
8), 


(2, 
(7, 


8), 
9), 


11), 


15), 


(10, 
(13, 


(2, 
(7, 
12), 
14), 


9), 
10), 
(10, 


(13, 


Graph([(1, 


2), 


(1, 


(3, 
(8, 
13), 
15), 


3), 


4), 

9), 
(11, 
(14, 


(a, 


(3, 


5), 


(3, 


6), 


(4, 


(8, 


(11, 


6), 


5), 


12), 
14), 


6), 
(9, 


» @, 


6), 
(9, 
(12, 


(6, 
10), 


7), 


(6, 


6), 
9), 
12), 


6), 


9), 


(9, 


(1, 


Ts 


(2, 


3) 
(6, 

10), 
13), 


3), 


» Q, 


7), 


(6, 


12), 


6), 


9), 


(9, 
(12, 


(2, 


(5, 


(8, 


10), 


(8, 


12), 
15)]) 


(11, 


4), 


(1, 


5), 


11), 


13), 


(1, 


7), 


8), 


(2, 


(7, 


8), 


9), 


11), 


15), 


(10, 
(13, 


(2, 
(7, 
12), 
14), 


9), 
10), 
(10, 


(13, 


Graph([(1, 


2), 


(1, 


(3, 
(8, 
13), 
15), 


3), 


4), 

9), 
(11, 
(13, 


(a, 


(3, 


5), 


(3, 


6), 


(4, 


(8, 


(11, 


6), 


5), 


12), 


14), 


6), 
(9, 


(11, 


(1, 


7), 


(2, 


(6, 
10), 


15), 


3), 


7), 


(6, 


12), 
14), 


6), 
9), 


(9, 


(12, 


(2, 


(5, 


(8, 


10), 


(8, 


12), 
16), 


(11, 
(14, 


4), 


(1, 


5), 


11), 
13), 
15), 


(1, 


7), 
8), 


(2, 
(7, 


8), 
9), 


11), 
15), 


17), 


(10, 
(13, 


(16, 


(2, 

(7, 
12), 
14), 
17)1) 


9): 
10), 
(10, 


(13, 


Graph([(1, 


2), 


(1, 


(3, 
(8, 
13), 


15), 


3), 


4), 

9), 
(11, 
(13, 


(a, 


(34 


5), 


(3, 


6).5 


(4, 


(8, 
(11, 
(14, 
6), 


5), 


12), 
14), 
16), 


6), 
(9, 
(11, 


(15, 


(1, 


5 


(2, 


(6, 
10), 
15), 
16)]) 
3), 


7), 


12), 


13), 


6), 


(6, 9), 


(9, 
(12, 


(2, 


(5, 


(8, 


10), 


(8, 


12), 
16), 


(11, 
(14, 


4), 


(1, 


5), 


11), 
13), 


15), 


(1, 


7), 


8), 


(2, 


(7, 


8), 


9), 


11), 
15), 


16), 


(10, 
(13, 


(15, 


(2, 
(7, 
12), 
14), 
18), 


9), 

10), 
(10, 
(13, 


(16, 


(3, 
(8, 
13), 
15), 


17), 


4), 

9), 
(11, 
(13, 
(16, 


(3, 


5), 


(3, 


6), 


(4, 


(8, 
(11, 


(14, 


6), 


5), 


12), 
14), 
16), 


6), 
(9, 
(11, 
(14, 


(1, 


C5 


(2, 


(6, 
10), 
15), 


17), 


3), 


7), 


(6, 


12), 
13), 


6), 


9), 


(9, 
(12, 


(15, 


(2, 


(5, 


(8, 


10), 


(8, 


12), 
16), 
18), 


(11, 
(14, 
(17, 


#4-connected triangulations which maximize the WI 


t4c6maxw 
(3, 
t4c7maxw 


(3, 


i 
6), 
i 


6), 


(4, 


(3, 


Graph([(1, 


5), 


Graph([(1, 


7); 


(4, 


(4, 


2), 


2), 


(1 
6), 
(1 


5), 


(5, 


(4, 


5 433 
6 
ee) 
7 


» (1, 
d]) 
» (1, 


); 


(5, 


4), 


4), 
6), 


123 


(1, 


(1, 


5) 


5) 


(5, 


7), 


11), 
13), 
15), 


18)]) 


» @, 


» Q, 
(6 


(8, 
(11, 


(14, 


3), 


3), 


12), 
14), 
16), 


(2, 


(2, 


» 7)]) 


5), 


5), 


6), 
(9, 
(11, 
(14, 


(2 


(2 


(6, 
10), 
15), 


17), 


» 6), 


» 6), 


7), 


(6, 


12), 
13), 
16), 


6), 
9), 


(9, 
(12, 
(14, 


G3, 


(3, 


12), 
13), 
18), 


4), 


4), 


t4c8_imaxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), 
(3, 4), (3, 7), (3, 8), (4, 5), (4, 8), (5, 6), (5, 8), (6, 7), (6, 8), (7, 8) 
]) 
t4c8_Qmaxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 4), 
(3, 6), (3, 7), (3, 8), (4, 5), (4, 8), (5, 6), (5, 7), (5, 8), (6, 7), (7, 8) 
4), 
t4c9_imaxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (5, 6), (5, 7), (5, 9), (6, 7), 
(7, 8), (7, 9), (8, 9)]) 
t4c9_Qmaxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), 
(3, 4), (3, 7), (3, 8), (3, 9), (4, 5), (4, 9), (5, 6), (5, 9), (6, 7), (6, 8), 
(6, 9), (7, 8), (8, 9)]) 
t4c9_3maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 4), 
(3, 6), (3, 7), (3, 8), (4, 5), (4, 8), (5, 6), (5, 8), (5, 9), (6, 7), (6, 9), 
OL Bes “CT ar 904. “CBs. (9d): 
t4c9_4maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 4), 
(3, 6), (3, 7), (3, 8), (3, 9), (4, 5), (4, 9), (5, 6), (5, 7), (5, 8), (5, 9), 
(6, 7), (7, 8), (8, 9)]) 
t4ciOmaxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), 
(3, 4), (3, 7), (3, 8), (3, 9), (4, 5), (4, 6), (4, 9), (5, 6), (6, 7), (6, 9), 
(6, 10), (7, 8), (7, 10), (8, 9), (8, 10), (9, 10)]) 
t4ciimaxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (3, 10), (4, 5), (4, 6), (4, 7), (4, 10), (5, 6) 
* M65 Ty Ch, By CRs. 20) 4: (605-21) y C8. (95> C8 TD) y 09'5- 1.0) 5. CO, “Ee, C10) 11) 


t4ci2maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 7), (4, 8), (4, 
11), (5, 6), (5, 7), (6, 7), (7, 8), (8, 9), (8, 11), (8, 12), (9, 10), (9, 12), 

(10, 11), (10, 12), (11, 12)]) 

t4ci3maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (3, 12), (4, 5), (4, 8), (4, 
9), (4, 12), (5, 6), (5, 8), (6, 7), (6, 8), (7, 8), (8, 9), (9, 10), (9, 12), 
(9, 13), (10, 11), (10, 13), (11, 12), (411, 13), (12, 13)]) 

t4ci4maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (3, 12), (4, 5), (4, 8), (4, 
9), (4, 12), (5, 6), (5, 8), (5, 13), (6, 7), (6, 13), (7, 8), (7, 13), (8, 9), 
(8, 13), (9, 10), (9, 12), (9, 14), (10, 11), (10, 14), (11, 12), (11, 14), (12, 

14)1) 

t4ciSmaxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 10), (6, 11), (6, 14), (7, 8), (7, 9) 
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, (7, 10), (8, 9), (9, 10), (10, 11), (41, 12), (411, 14), (41, 15), (12, 13), 
(12, 15), (13, 14), (13, 15), (14, 15)]) 
t4ci6maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (5, 15), (6, 7), (6, 11), (6, 12), (6, 15), (7, 
8), (7, 10), (7, 11), (8, 9), (8, 10), (9, 10), (10, 11), (11, 12), (12, 13), 
(12, 15), (12, 16), (13, 14), (13, 16), (14, 15), (14, 16), (15, 16)]) 
t4ci7maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (3, 12), (4, 5), (4, 12), (4, 
13), (4, 14), (5, 6), (5, 14), (5, 15), (5, 16), (6, 7), (6, 12), (6, 13), (6, 
16). (74 8) 5. 07,91) 5 CTs 12). (995 C8, 11), 09. 10), Oy 19905. 40, 11). 414. 
12), (12, 13), (13, 14), (13, 16), (13, 17), (14, 15), (14, 17), (15, 16), (15, 
17), (16, 17)]) 
t4ci8maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (3, 12), (4, 5), (4, 12), (4, 
13), (4, 14), (5, 6), (5, 14), (5, 15), (5, 16), (6, 7), (6, 12), (6, 13), (6, 
16), (7, 8), (7, 11), (7, 12), (8, 9), (8, 11), (8, 17), (9, 10), (9, 17), (10, 
11), (10, 17), (41, 12), (11, 17), (12, 13), (13, 14), (13, 16), (13, 18), (14, 
15), (14, 18), (15, 16), (15, 18), (16, 18)]) 
t4ci9maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (3, 12), (4, 5), (4, 12), (4, 
13), (4, 14), (5, 6), (5, 14), (5, 15), (5, 16), (6, 7), (6, 12), (6, 13), (6, 
16). OT 895 Rye LID Gh y 229-5. (C852 Deg, 085). TI) C8. TID “C8 TB) C91, 10).5..095 
18), (10, 11), (10, 17), (10, 18), (11, 12), (11, 17), (12, 13), (13, 14), (13, 
16), (13, 19), (14, 15), (14, 19), (15, 16), (15, 19), (16, 19), (17, 18)]) 
t4c20maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (3, 12), (4, 5), (4, 12), (4, 
13), (4, 14), (5, 6), (5, 14), (5, 15), (5, 16), (6, 7), (6, 12), (6, 13), (6, 
16), (7, 8), (7, 11), (7, 12), (8, 9), (8, 11), (8, 17), (8, 18), (9, 10), (9, 
18), (9, 19), (10, 11), (10, 17), (10, 19), (41, 12), (11, 17), (12, 13), (43, 
14), (13, 16), (13, 20), (14, 15), (14, 20), (15, 16), (15, 20), (16, 20), (17, 
18), (17, 19), (18, 19)]) 
t4c2imaxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (3, 12), (4, 5), (4, 12), (4, 
13), (4, 14), (5, 6), (5, 14), (5, 15), (5, 16), (6, 7), (6, 12), (6, 13), (6, 
16), (7, 8), (7, 11), (7, 12), (8, 9), (8, 11), (8, 17), (8, 18), (9, 10), (9, 
18), (9, 19), (9, 20), (10, 11), (10, 17), (10, 20), (11, 12), (11, 17), (12, 
13), (13, 14), (13, 16), (13, 21), (14, 15), (14, 21), (15, 16), (15, 21), (16, 
21), (17, 18), (17, 19), (17, 20), (18, 19), (19, 20)]) 
t4c22maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (3, 12), (4, 5), (4, 12), (4, 
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13), (4, 14), (5, 6), (5, 14), (5, 15), (5, 16), (6, 7), (6, 12), (6, 13), (6, 
16), (7, 8), (7, 11), (7, 12), (8, 9), (8, 11), (8, 17), (8, 18), (9, 10), (9, 
18), (9, 19), (9, 20), (10, 11), (10, 17), (10, 20), (11, 12), (11, 17), (12, 
13), (13, 14), (13, 16), (13, 21), (14, 15), (14, 21), (15, 16), (15, 21), (16, 
21), (17, 18), (17, 20), (17, 22), (18, 19), (18, 22), (19, 20), (19, 22), (20, 


22)]) 


#4-connected triangulations which minimize the WI 
t4c6minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 4), 
(3, 6), (4, 5), (4, 6), (5, 6)]) 
t4c7minwi = Graph([(1, 2), (1, 3), (1, 4), (4, 5), (2, 3), (2, 5), (2, 6), (3, 4), 
(3, 6), (3, 7), (4, 5), (4, 7), (5, 6), (5, 7), (6, 7)]) 
t4c8_iminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), 
(3, 4), (3, 7), (3, 8), (4, 5), (4, 8), (5, 6), (5, 8), (6, 7), (6, 8), (7, 8) 
]) 
t4c8_Qminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 4), 
(3, 6), (3, 7), (3, 8), (4, 5), (4, 8), (5, 6), (5, 7), (5, 8), (6, 7), (7, 8) 
]) 
t4c9_iminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (5, 6), (5, 7), (5, 9), (6, 7), 
(7, 8), (7, 9), (8, 9)]) 
t4c9_Qminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), 
(3, 4), (3, 7), (3, 8), (3, 9), (4, 5), (4, 9), (5, 6), (5, 9), (6, 7), (6, 8), 
(6, 9), (7, 8), (8, 9)]) 
t4c9_3minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 4), 
(3, 6), (3, 7), (3, 8), (4, 5), (4, 8), (5, 6), (5, 8), (5, 9), (6, 7), (6, 9), 
(7, 8), (7, 9), (8, 9)]1) 
t4c9_4minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 4), 
(3, 6), (3, 7), (3, 8), (3, 9), (4, 5), (4, 9), (5, 6), (5, 7), (5, 8), (5, 9), 
(6, 7), (7, 8), (8, 9)]) 
t4c10_1minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7) 
» (2, 8), (3, 4), (3, 8), (4, 5), (4, 8), (4, 9), (4, 10), (5, 6), (5, 10), (6, 
7), (6, 10), (7, 8), (7, 9), (7, 10), (8, 9), (9, 10)]) 
t4c10_Qminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (3, 4), (3, 9), (4, 5), (4, 9), (4, 10), (5, 6), (5, 10), (6, 
7), (6, 10), (7, 8), (7, 10), (8, 9), (8, 10), (9, 10)]) 
t4c10_3minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (3, 4), (3, 8), (4, 5), (4, 8), (4, 9), (4, 10), (5, 6), (5, 10), (6, 
7), (6, 9), (6, 10), (7, 8), (7, 9), (8, 9), (9, 10)]) 


126 


t4c10_4minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 4) 
» (3, 6), (3, 7), (3, 8), (3, 9), (4, 5), (4, 9), (5, 6), (5, 8), (5, 9), (5, 
10), (6, 7), (6, 10), (7, 8), (7, 10), (8, 9), (8, 10)]) 

t4c10_5minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 4) 
» (3, 6), (3, 7), (3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (5, 6), (5, 7), 6, 
8), (5, 9), (5, 10), (6, 7), (7, 8), (8, 9), (9, 10)]) 

t4c10_6minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7) 
» (2, 8), (2, 9), (38, 4), (3, 9), (4, 5), (4, 9), (5, 6), (5, 7), (5, 9), (5, 
10), (6, 7), (7, 8), (7, 10), (8, 9), (8, 10), (9, 10)]) 

t4cii_iminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), 
(5, 7), (5, 11), (6, 7), (7, 8), (7, 11), (8, 9), (8, 11), (9, 10), (9, 11), 
(10, 11)]) 

t4cii_2minwi = Graph([(1, 2), (1, 3), (1, 4), (41, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (3, 4), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), 6, 
11), (6, 7), (6, 10), (6, 11), (7, 8), (7, 10), (8, 9), (8, 10), (9, 10), (10, 
11)1) 

t4cii_3minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), 
(5, 11), (6, 7), (6, 11), (7, 8), (7, 11), (8, 9), (8, 11), (9, 10), (9, 11), 
(10, 11)]) 

t4cii_4minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (3, 4), (3, 7), (38, 8), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (5, 6), (5, 

10), (5, 11), (6, 7), (6, 8), (6, 9), (6, 10), (7, 8), (8, 9), (9, 10), (10, 
11)1) 

t4cii_5minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 4) 
» (3, 6), (3, 7), (38, 8), (3, 9), (4, 5), (4, 9), (5, 6), (5, 9), (5, 10), (5, 
11), (6, 7), (6, 11), (7, 8), (7, 10), (7, 11), (8, 9), (8, 10), (9, 10), (10, 
11)1) 

t4cii_6minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (3, 4), (3, 9), (4, 5), (4, 7), (4, 9), (4, 10), (4, 11), (S, 
6), 05; 11), €65. 7) C65. 1105. hy 8)» Che 1005. CFs. 119), C85. 995 (8, 10)05.-095 10) 
]) 

t4cii_7minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (4, 5), (4, 6), (4, 7), (4, 8), (4, 
10), (4, 11), (5, 6), (6, 7), (7, 8), (8, 9), (8, 11), (9, 10), (9, 11), (10, 
11)1) 

t4cii_8minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (3, 4), (3, 11), (4, 5), (4, 6), (4, 7), (4, 

8), (4, 9), (4, 10), (4, 11), (5, 6), (6, 7), (7, 8), (8, 9), (9, 10), (10, 11) 
]) 


12% 


t4cii_9minwi = Graph([(1, 2), (1, 3), (1, 4), (41, 5), (1, 6), (1, 7), (2, 3), (2, 7) 
» (2, 8), (3, 4), (3, 8), (3, 9), (38, 10), (4, 5), (4, 10), (5, 6), (5, 10), (6, 
7), (6, 8), (6, 10), (6, 11), (7, 8), (8, 9), (8, 11), (9, 10), (9, 11), (10, 
11)1) 
t4cii_10minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 
7), (3, 4), (38, 7), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (5, 6), (5, 10), 
(6, 7), (6, 10), (6, 11), (7, 8), (7, 11), (8, 9), (8, 10), (8, 11), (9, 10), 
(10, 11)]) 
t4c12_1minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7) 
» 25 8) 4 C25. 9) 5 (25 100.5 4, 1D 4°45 Cy 15 G4y 5) 5 4s AD. 4, £295 
(5, 6), (5, 7), (5, 12), (6, 7), (7, 8), (7, 12), (8, 9), (8, 12), (9, 10), (9, 
12), (10, 11), (10, 12), (11, 12)]) 
t4c12_Qminwi = Graph([(1, 2), (1, 3), (1, 4), (41, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), 
(5, 6), (5, 12), (6, 7), (6, 11), (6, 12), (7, 8), (7, 11), (8, 9), (8, 11), (9, 
10), (9, 11), (10, 11), (11, 12)]) 
t4c12_3minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (3, 4), (3, 11), (4, 5), (4, 11), (4, 12), 
(5, 6), (5, 12), (6, 7), (6, 12), (7, 8), (7, 12), (8, 9), (8, 12), (9, 10), (9, 
12) .526105 1195. CLO5 “129. 611 5~ 129) 
t4c12_4minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (3, 4), (3, 7), (3, 8), (3, 9), (38, 10), (3, 11), (4, 5), (4, 11), (5, 6), (5, 
11), (5, 12), (6, 7), (6, 8), (6, 9), (6, 12), (7, 8), (8, 9), (9, 10), (9, 12) 
, (10, 11), (10, 12), (11, 12)]) 
t4c12_5minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (3, 4), (3, 7), (3, 8, (3, 9), (3, 10), (3, 11), (3, 12), (4, 5), (4, 12), 
(5, 6), (5, 10), (5, 11), (5, 12), (6, 7), (6, 8), (6, 9), (6, 10), (7, 8), (8, 
9), (9, 10), (10, 11), (11, 12)]) 
t4c12_6minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (3, 4), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (4, 12), (5, 
6), (5, 12), (6, 7), (6, 11), (6, 12), (7, 8), (7, 11), (8, 9), (8, 10), (8, 
11), (9, 10), (10, 11), (11, 12)]) 
t4c12_7minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 4) 
» (3, 6), (3, 7), (3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (5, 6), (5, 9), 6, 
10), (5, 11), (5, 12), (6, 7), (6, 12), (7, 8), (7, 11), (7, 12), (8, 9), (8, 
11), (9, 10), (9, 11), (11, 12)]) 
t4c12_8minwi = Graph([(1, 2), (1, 3), (1, 4), (41, 5), (2, 3), (2, 5), (2, 6), (3, 4) 
» (3, 6), (3, 7), (3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (5, 6), (5, 8), (5, 
10), (5, 11), (5, 12), (6, 7), (6, 12), (7, 8), (7, 12), (8, 9), (8, 11), (8, 


12), (9, 10), (9, 11), (10, 11)]) 


128 


t4c12_9minwi = Graph([(1, 2), (1, 3), (1, 4), (41, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (3, 4), (3, 11), (4, 5), (4, 6), (4, 7), (4, 
8), (4, 9), (4, 11), (4, 12), (5, 6), (6, 7), (7, 8), (8, 9), (9, 10), (9, 12), 
(10, 11), (10, 12), (11, 12)]) 
t4c12_10minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (3, 4), (3, 12), (4, 5), (, 6), 
(4, 7), (4, 8), (4, 9), (4, 10), (4, 11), (4, 12), (5, 6), (6, 7), (7, 8), (8, 
9), (9, 10), (10, 11), (11, 12)]) 
t4c13_1iminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), 
(4, 13), (5, 6), (5, 13), (6, 7), (6, 12), (6, 13), (7, 8), (7, 12), (8, 9), (8, 
12), (9, 10), (9, 11), (9, 12), (10, 11), (11, 12), (12, 13)]) 
t4c13_Qminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (3, 4), (3, 12), (4, 5), (4, 12), 
(4, 13), (5, 6), 05, 7), (8, £3), (6, 7) (7, Bs C7, 13),5 (8, 9), (8, 13), (9, 
10), (9, 13), (10, 11), (10, 13), (41, 12), (11, 13), (12, 13)]) 
t4c13_3minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (3, 4), (3, 11), (4, 5), (4, 11), (4, 12), 
(4,. 13), (5; 6), (55.13), (6,7), (6, 12), (6, 13), (7, 8), (7, 12), (8, 9), ©, 
12), (9, 10), (9, 12), (10, 11), (10, 12), (11, 12), (12, 13)1]) 
t4c13_4minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (3, 4), (3, 12), (4, 5), (4, 12), 
(4, 13), (5, 6), (5, 13), (6, 7), (6, 13), (7, 8), (7, 13), (8, 9), (8, 13), (9, 
10), (9, 13), (10, 11), (10, 13), (41, 12), (11, 13), (12, 13)]) 
t4c13_5minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (4, 5), (4, 12), 
(5, 6), (5, 12), (5, 13), (6, 7), (6, 8), (6, 9), (6, 13), (7, 8), (8, 9), ©, 
10), (9, 13), (10, 11), (10, 13), (41, 12), (11, 13), (12, 13)]) 
t4c13_6minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (3, 4), (3, 11), (4, 5), (4, 10), (4, 11), 
(4, 12), (4, 13), (5, 6), (5, 13), (6, 7), (6, 13), (7, 8), (7, 13), (8, 9), (8, 
12), (8, 13), (9, 10), (9, 12), (10, 11), (10, 12), (12, 13)]) 
t4c13_7minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (3, 4), (3, 11), (4, 5), (4, 10), (4, 11), 
(4, 12), (4, 13), (5, 6), (5, 13), (6, 7), (6, 13), (7, 8), (7, 13), (8, 9), (8, 
13), (9, 10), (9, 12), (9, 13), (10, 11), (10, 12), (12, 13)]) 
t4c13_8minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (3, 4), (3, 12), (4, 5), (4, 9), 
(4, 10), (4, 11), (4, 12), (4, 13), (5, 6), (5, 13), (6, 7), (6, 13), (7, 8), 


(7, 13), (8, 9), (8, 13), (9, 10), (9, 13), (10, 11), (11, 12)]) 


129 


t4c13_9minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 6), (4, 7), (4, 8), (4, 
10), (4, 11), (4, 12), (4, 13), (5, 6), (6, 7), (7, 8), (8, 9), (8, 13), (9, 10) 
» (9, 11), (9, 12), (9, 13), (10, 11), (11, 12), (12, 13)]) 

t4c13_10minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (4, 5), (4, 6), (4, 10), (4, 11), 
(4, 12).,. G45. 13)... (55. 6), (65. 7). 65. 23): 07% 8)5. C7, 12), (0s 13895. C85 95 8s 

12), (9, 10), (9, 11), (9, 12), (10, 11), (11, 12), (12, 13)]) 

t4c13_1iminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (3, 4), (3, 11), (4, 5), (4, 6), (4, 7), 
(4, 8), (4, 11), (4, 12), (4, 13), (5, 6), (6, 7), (7, 8), (8, 9), (8, 13), (9, 
10), (9, 12), (9, 13), (10, 11), (10, 12), (11, 12), (12, 13)]) 

t4c13_12minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
Teg E265 BD. C25. 9) 2s. HOD. CQ AAD OS 40, CS 5 > D1 CA 50's C4 26) @ 04 -TD83 
(4, 9), (4, 11), (4, 12), (4, 13), (5, 6), (6, 7), (7, 8), (7, 13), (8, 9), (8, 
13), (9, 10), (9, 12), (9, 13), (10, 11), (10, 12), (11, 12)]) 

t4c13_13minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (3, 4), (3, 12), (4, 5), (, 6), 
(4, 7), (4, 8), (4, 9), (4, 10), (4, 12), (4, 13), (5, 6), (6, 7), (7, 8), (8, 
9), (9, 10), (10, 11), (10, 13), (41, 12), (41, 13), (12, 13)]) 

t4c13_14minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7) C25. 805, C2, 99%). "C2. 20) “C25. 14) 9 023. °12).,. €2,. °13)55. €3:, 4). C35. 13), (4,8), 

(4, 6), (4, 7), (4, 8), (4, 9), (4, 10), (4, 11), (4, 12), (4, 13), (5, 6), (6, 
7), (7, 8), (8, 9), (9, 10), (10, 11), (11, 12), (12, 13)]) 

t4c14_1minwi = Graph([(1, 2), (1, 3), (1, 4), (41, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
$C D5 BY O25 9) C2, 1095 025 21-5 3. 4) a CSy> Hs 45-5) 4 ADs | (44-9205 
(4, 13), (4, 14), (5, 6), (5, 14), (6, 7), (6, 13), (6, 14), (7, 8), (7, 13), 
(8, 9), (8, 13), (9, 10), (9, 13), (10, 11), (10, 12), (10, 13), (41, 12), (12, 
13), (13, 14)]) 

t4c14_Qminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (3, 4), (3, 13), (4, 5), 


14), (9, 10), (9, 14), (10, 11), (10, 14), (411, 12), (41, 14), (12, 13), (12, 
14), (13, 14)]) 

t4c14_3minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (3, 4), (38, 12), (4, 5), (4, 12), 
(4, 13), (4, 14), (5, 6), (5, 14), (6, 7), (6, 13), (6, 14), (7, 8), (7, 13), 
(8, 9), (8, 13), (9, 10), (9, 13), (10, 11), (10, 13), (41, 12), (41, 13), (12, 
13), (13, 14)]) 

t4c14_4minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (3, 4), (3, 13), (4, 5), 


130 


(4,.°13) 5. (C45. 14), (55. '6).05. 14), C65 7) (6, 14), Cl 8)5 (Ts T4), 85 9)5 08s 
14), (9, 10), (9, 14), (10, 11), (10, 14), (41, 12), (41, 14), (12, 13), (12, 
14), (13, 14)]) 
t4c14_5minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (3, 4), (3, 12), (4, 5), (4, 12), 
(45. 13), (4, 14), (556), (55.14) 3 (6, 7), (6, 14)5 (7, °8)- C74. 14). (8,09), 8, 
13), (8, 14), (9, 10), (9, 13), (10, 11), (10, 13), (11, 12), (411, 13), (12, 
13), (13, 14)]) 
t4c14_6minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (4, 5), 
(4, 13), (5, 6), (5, 11), (5, 12), (5, 13), (5, 14), (6, 7), (6, 8), (6, 9), (6, 
14), (7, 8), (8, 9), (9, 10), (9, 14), (10, 11), (10, 14), (41, 12), (11, 14), 
(12, 13)]) 
t4c14_7minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (4, 5), 
(4, 13), (5, 6), (5, 11), (5, 12), (5, 13), (5, 14), (6, 7), (6, 8), (6, 9), (6, 
10), (6, 14), (7, 8), (8, 9), (9, 10), (10, 11), (10, 14), (41, 12), (11, 14), 
(12, 13)]) 
t4c14_8minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
, (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(4, 5), (4, 14), (5, 6), (5, 10), (5, 11), (5, 12), (5, 13), (5, 14), (6, 7), 
(6, 8), (6, 9), (6, 10), (7, 8), (8, 9), (9, 10), (10, 11), (411, 12), (12, 13), 
(13, 14)]) 
t4c14_9minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 6), (4, 7), (4, 10), , 
11), (4, 12), (4, 13), (4, 14), (5, 6), (6, 7), (7, 8), (7, 14), (8, 9), (8, 13) 
» (8, 14), (9, 10), (9, 11), (9, 12), (9, 13), (10, 11), (11, 12), (12, 13), 
(13, 14)]) 
t4c14_10minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 6), (4, 7), (4, 8), (4, 
10), (4, 11), (4, 12), (4, 13), (4, 14), (5, 6), (6, 7), (7, 8), (8, 9), (8, 
14), (9, 10), (9, 11), (9, 12), (9, 13), (9, 14), (10, 11), (11, 12), (12, 13), 
(13, 14)]) 
t4c14_1iminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 
4), (3, 6), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (5, 6), 
(5, 10), (5, 11), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (7, 8), (7, 14), 
(8, 9), (8, 12), (8, 13), (8, 14), (9, 10), (9, 12), (10, 11), (10, 12), (12, 
13), (13, 14)]) 
t4c14_12minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 
4), (3, 6), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (4, 5), (4, 12), 
(5, 6), (5, 9), (5, 10), (5, 11), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), 
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C75 8) 5 C7. 13) 5.675. 249.5. 0.085 95. C85) 23)5-095 102, OO» 13),. C10,, 14). C41, 1295 
(13, 14)]) 
t4c14_13minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 
4), (3, 6), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (4, 5), (4, 12), 
(5, 6), (5, 8), (5, 10), (5, 11), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), 
(7, 8), (7, 14), (8, 9), (8, 13), (8, 14), (9, 10), (9, 13), (10, 11), (10, 13), 
(41, 12)]) 
t4c14_14minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (3, 4), (3, 13), (4, 5), 
(4, 6), (4, 7), (4, 8), (4, 9), (4, 10), (4, 11), (4, 13), (4, 14), (5, 6), 6, 
7), (7, 8), (8, 9), (9, 10), (10, 11), (11, 12), (11, 14), (12, 13), (12, 14), 
(13, 14)]) 
t4c14_15minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (, 
T)r3. C25. 805 C259), Os. 1005. (CQy 1D C2 1205. C25. 23)-9 C25. 14): 63.) 4).5. CS, 14) 
» (4, 5), (4, 6), (4, 7), (4, 8), (4, 9), (4, 10), (4, 11), (4, 12), (4, 13), 
(4, 14), (5, 6), (6, 7), (7, 8), (8, 9), (9, 10), (10, 11), (11, 12), (12, 13), 
(13, 14)]) 
t4c15_1minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (3, 4), (3, 12), (4, 5), (4, 12), 
(4, 13), (4, 14), (4, 15); (5, 6), (5, 15); (6, 7), (6, 14), (6, 15), (7, 8), 


13), (11, 14), (12, 13), (13, 14), (14, 15)]) 

t4c15_Qminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7) 
, (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (3, 4), (3, 14), 
(4, 5), (4, 14), (4, 15), (5, 6), (5, 7), (5, 15), (6, 7), (7, 8), (7, 15), (8, 
9), (8, 15), (9, 10), (9, 15), (10, 11), (10, 15), (11, 12), (11, 15), (12, 13), 
(12, 15), (13, 14), (13, 15), (14, 15)]) 

t4c15_3minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (3, 4), (3, 13), (4, 5), 
(4, 13), (4, 14), (4, 15), (5, 6), (5, 15), (6, 7), (6, 14), (6, 15), (7, 8), 
(7, 14), (8, 9), (8, 14), (9, 10), (9, 14), (10, 11), (10, 14), (411, 12), (141, 
14), (12, 13), (12, 14), (13, 14), (14, 15)]) 

t4c15_4minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
9 (25-8) C2 O05 Cy, TO). Cy TAY, OD) 12). Og 1895 Cs 14), C35: 4), Cy ADS 
(4, 5S), (4, 14), (4, 15), (5, 6), (5, 15), (6, 7), 6; 15), (7, 8)5. (7; 18), ©, 
9), (8, 15), (9, 10), (9, 15), (10, 141), (10, 15), (411, 12), (11, 15), (12, 13) 
, (12, 15), (13, 14), (13, 15), (14, 15)]) 

t4c15_5minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (3, 4), (3, 13), (4, 5), 


(4, 13), (4, 14), (4, 15), (5, 6), (5, 15), (6, 7), (6, 16), (7, 8), (7, 15), 
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(8, 9), (8, 14), (8, 15), (9, 10), (9, 14), (10, 11), (10, 14), (11, 12), (11, 
14), (12, 13), (12, 14), (13, 14), (14, 15)]) 
t4c15_6minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 


12), (4, 13), (4, 14), (4, 15), (5, 6), (6, 7), (6, 15), (7, 8), (7, 12), (7, 
13), (7, 14), (7, 15), (8, 9), (8, 10), (8, 11), (8, 12), (9, 10), (10, 11), 
(11, 12), (12, 13), (13, 14), (14, 15)]) 
t4c15_7minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (3, 4), (3, 13), (4, 5), 
(4, 11), (4, 12), (4, 13), (4, 14), (4, 15), (5, 6), (5, 15), (6, 7), (6, 15), 
(7, 8), (7, 15), (8, 9), (8, 15), (9, 10), (9, 15), (10, 11), (10, 14), (10, 15) 
» (11, 12), (411, 14), (12, 13), (14, 15)]) 
t4c15_8minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(4, 5), (4, 14), (5, 6), (5, 11), (5, 12), (5, 13), (5, 14), (5, 15), (6, 7), 
(6, 8), (6, 9), (6, 15), (7, 8), (8, 9), (9, 10), (9, 15), (10, 11), (10, 15), 
(11, 12), (11, 15), (12, 13), (13, 14)]) 
t4c15_9minwi = Graph([(1, 2), (1, 3), (1, 4), (41, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(4, 5), (4, 14), (5, 6), (5, 11), (5, 12), (5, 138), (5, 14), (5, 15), (6, 7), 
(6, 8), (6, 9), (6, 10), (6, 15), (7, 8), (8, 9), (9, 10), (10, 11), (10, 15), 
(11, 12), (11, 15), (12, 13), (13, 14)]) 
t4c15_10minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (4, 5), (4, 15), (5, 6), (5, 10), (5, 11), (5, 12), (5, 13), (5, 14), 
(5, 15), (6, 7), (6, 8), (6, 9), (6, 10), (7, 8), (8, 9), (9, 10), (10, 11), 
(11, 12), (12, 13), (13, 14), (14, 15)]) 
t4ci5_1iminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (3, 4), (3, 13), (4, 5), 
(4, 11), (4, 12), (4, 13), (4, 14), (4, 15), (5, 6), (5, 15), (6, 7), (6, 15), 
(7, 8), (7, 15), (8, 9), (8, 15), (9, 10), (9, 15), (10, 11), (10, 14), (10, 15) 
» (11, 12), (411, 14), (12, 13), (14, 15)]) 
t4c15_12minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
T5325. 8), (5 9), (4 10).4. C2,. T1)5, “C25. 12), C25 18)... GB. 2495, C5. 13), 4, SD, 
(4, 12), (4, 13), (4, 14), (4, 15), (5, 6), (5, 15), (6, 7), (6, 15), (7, 8), 
(7, 15), (8, 9), (8, 15), (9, 10), (9, 15), (10, 11), (10, 14), (10, 15), (41, 
12), (11, 14), (12, 13), (12, 14), (14, 15)]) 
t4c15_13minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2; 8)5 (25 9), (2, 10), (2, 14). (25. 12). (2, 13), (2, 14), 03, 4), (3, 14) 


» (4, 5), (4, 12), (4, 13), (4, 14), (4, 15), (5, 6), (5, 15), (6, 7), (6, 15), 


133 


(7, 8), (7, 15), (8, 9), (8, 15), (9, 10), (9, 15), (10, 11), (10, 15), (411, 12) 
» (11, 15), (12, 13), (12, 15), (13, 14)]) 
t4c15_14minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 6), (4, 7), 
(4, 8), (4, 9), (4, 11), (4, 12), (4, 13), (4, 14), (4, 15), (5, 6), (6, 7), (7, 
8), (8, 9), (9, 10), (9, 15), (10, 11), (10, 12), (10, 13), (10, 14), (10, 15), 
(11, 12), (12, 13), (13, 14), (14, 15)]) 
t4c15_15minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (3, 4), (3, 12), (4, 5), (4, 6), 
(4, 7), (4, 8), (4, 12), (4, 13), (4, 14), (4, 15), (5, 6), (6, 7), (7, 8), (8, 
9), (8, 15), (9, 10), (9, 14), (9, 15), (10, 11), (10, 14), (11, 12), (11, 13), 
(11, 14), (12, 13), (13, 14), (14, 15)]) 
t4c15_16minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (3, 4), (3, 13), (4, 5), 
(4, 6), (4, 7), (4, 8), (4, 9), (4, 10), (4, 13), (4, 14), (4, 15), (5, 6), (6, 
7), (7, 8), (8, 9), (9, 10), (10, 11), (10, 15), (11, 12), (11, 14), (11, 15), 
(12, 13), (12, 14), (13, 14), (14, 15)]) 
t4c15_17minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (3, 4), (3, 13), (4, 5), 
(4, 6), (4, 7), (4, 8), (4, 9), (4, 11), (4, 13), (4, 14), (4, 15), (5, 6), (6, 
7), (7, 8), (8, 9), (9, 10), (9, 15), (10, 11), (10, 15), (11, 12), (11, 14), 
(11, 15), (12, 13), (12, 14), (13, 14)]) 
t4c15_18minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (3, 4), (3, 14) 
» (4, 5), (4, 6), (4, 7), (4, 8), (4, 9), (4, 10), (4, 11), (4, 12), (4, 14), 
(4, 15), (5, 6), (6, 7), (7, 8), (8, 9), (9, 10), (10, 11), (411, 12), (12, 13), 
(12, 15), (13, 14), (13, 15), (14, 15)]) 
t4c15_19minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (3, 4) 
» (3, 15), (4, 5), (4, 6), (4, 7), (4, 8), (4, 9), (4, 10), (4, 11), (4, 12), 
(4, 13), (4, 14), (4, 15), (5, 6), (6, 7), (7, 8), (8, 9), (9, 10), (10, 11), 
(11, 12), (12, 13), (13, 14), (14, 15)]) 
t4c16_iminwi = Graph([(1, 2), (1, 3), (1, 4), (41, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (3, 4), (3, 13), (4, 5), 
(4, 13), (4, 14), (4, 15), (4, 16), (5, 6), (5, 16), (6, 7), (6, 15), (6, 16), 
(7, 8), (7, 15), (8, 9), (8, 15), (9, 10), (9, 15), (10, 11), (10, 15), (11, 12) 
, (11, 15), (12, 13), (12, 14), (12, 15), (13, 14), (14, 15), (15, 16)]) 
t4c16_2Qminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (3, 4), 


(3, 15), (4, 5), (4, 15), (4, 16), (5, 6), (5, 7), (5, 16), (6, 7), (7, 8), (7, 
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16), (8, 9), (8, 16), (9, 10), (9, 16), (10, 11), (10, 16), (411, 12), (11, 16), 
(12, 13), (12, 16), (13, 14), (13, 16), (14, 15), (14, 16), (15, 16)]) 
t4c16_3minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (3, 4), (3, 14), 
(4, 5), (4, 14), (4, 15), (4, 16), (5, 6), (5, 16), (6, 7), (6, 15), (6, 16), 
(7, 8), (7, 15), (8, 9), (8, 15), (9, 10), (9, 15), (10, 11), (10, 15), (11, 12) 
» (11, 15), (12, 13), (12, 15), (13, 14), (13, 16), (14, 15), (15, 16)]) 
t4c16_4minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (3, 4), 
(3, 15), (4, 5), (4, 15), (4, 16), (5, 6), (5, 16), (6, 7), (6, 16), (7, 8), (7, 
16), (8, 9), (8, 16), (9, 10), (9, 16), (10, 11), (10, 16), (11, 12), (11, 16), 
(12, 13), (12, 16), (13, 14), (13, 16), (14, 15), (14, 16), (15, 16)]) 
t4c16_5minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (3, 4), (3, 14), 
(4, 5), (4, 14), (4, 15), (4, 16), (5, 6), (5, 16), (6, 7), (6, 16), (7, 8), (7, 
16), (8, 9), (8, 15), (8, 16), (9, 10), (9, 15), (10, 11), (10, 15), (11, 12), 
(11, 15), (12, 13), (12, 15), (13, 14), (13, 15), (14, 15), (15, 16)]) 
t4c16_6minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 6), (4, 9), (4, 10), (4, 11), , 
12), (4, 13), (4, 14), (4, 15), (4, 16), (5, 6), (6, 7), (6, 16), (7, 8), (7, 
13), (7, 14), (7, 15), (7, 16), (8, 9), (8, 10), (8, 11), (8, 12), (8, 13), (9, 
10), (10, 11), (41, 12), (12, 13), (13, 14), (14, 15), (15, 16)]) 
t4c16_7minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 4) 
» (3, 6), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(4, 5), (4, 14), (5, 6), (5, 14), (5, 15), (5, 16), (6, 7), (6, 16), (7, 8), (7, 
16), (8, 9), (8, 16), (9, 10), (9, 16), (10, 11), (10, 15), (10, 16), (11, 12), 
(11, 15), (12, 13), (12, 15), (13, 14), (13, 15), (14, 15), (15, 16)]) 
t4c16_8minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (3, 4), (3, 14), 
(4, 5), (4, 11), (4, 12), (4, 13), (4, 14), (4, 15), (4, 16), (5, 6), (5, 16), 
(6, 7), (6, 16), (7, 8), (7, 16), (8, 9), (8, 16), (9, 10), (9, 16), (10, 11), 
(10, 15), (10, 16), (11, 12), (11, 15), (12, 13), (13, 14), (15, 16)]) 
t4c16_9minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» 035 48 O35. 1) 4 OS's. (8)-5 (35995. - 03 5. 20). 3) Th) ys  CSy.. 12) 5 Gy, 1395. 038, 14) 
335. “TBD. C4 8) C44 1b): “C85. 6) 4 Cb 1D, C5 12) 5. C5 139%; Cby. 14) 4 CS: -15DSy 
(5, 16), (6, 7), (6, 8), (6, 9), (6, 16), (7, 8), (8, 9), (9, 10), (9, 16), (10, 
11), (10, 16), (11, 12), (411, 16), (12, 13), (13, 14), (14, 15)]) 
t4c16_10minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (@, 
Lda C35: Ege C335, 67) 3° O35, 8) 5 Bian 9) & (OS 10) GB THIS OS. £294 C3's 1397)--C35- T4)5 


(3, 15), (4, 5), (4, 15), (5, 6), (5, 11), (5, 12), (5, 13), (5, 14), (5, 15), 
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(5, 16), (6, 7), (6, 8), (6, 9), (6, 10), (6, 16), (7, 8), (8, 9), (9, 10), (10, 
11), (10, 16), (411, 12), (411, 16), (12, 13), (13, 14), (14, 15)]) 
t4c16_1iminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (@, 
Tes C35. 405. G3s. “TD 3. Bs. (8) Bre 90s OS 10) CB B10, 08. 12). 03's 13955. “Gs. 14): 
(3, 15), (3, 16), (4, 5), (4, 16), (5, 6), (5, 10), (5, 11), (5, 12), (5, 13), 
(5, 14), (5, 15), (5, 16), (6, 7), (6, 8), (6, 9), (6, 10), (7, 8), (8, 9), (9, 
10), (10, 11), (41, 12), (12, 13), (13, 14), (14, 15), (15, 16)]) 
t4c16_12minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (3, 4), (3, 14) 
» (4, 5), (4, 12), (4, 13), (4, 14), (4, 15), (4, 16), (5, 6), (5, 16), (6, 7), 
(6, 16), (7, 8), (7, 16), (8, 9), (8, 16), (9, 10), (9, 16), (10, 11), (10, 16), 
(11, 12), (411, 15), (11, 16), (12, 13), (12, 15), (13, 14), (15, 16)]) 
t4c16_13minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
73. C25 805 C2597, C4. 10). (Oy ADs Cy T2i5. (25. 23)5 C25 1475.03... 4).5) CS, 14) 
» (4, 5), (4, 13), (4, 14), (4, 15), (4, 16), (5, 6), (5, 16), (6, 7), (6, 16), 
(7, 8), (7, 16), (8, 9), (8, 16), (9, 10), (9, 16), (10, 11), (10, 16), (11, 12) 
x CAL, 15), C11, 16);. (12,43), (12, 16); Gi8, 14), 13, 15), 4s,. 16)7) 
t4c16_14minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (@, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (3, 4) 
» (3, 15), (4, 5), (4, 13), (4, 14), (4, 15), (4, 16), (5, 6), (5, 16), (6, 7), 
(6, 16), (7, 8), (7, 16), (8, 9), (8, 16), (9, 10), (9, 16), (10, 11), (10, 16), 
(11, 12), (11, 16), (12, 13), (12, 16), (13, 14), (13, 16), (14, 15)]) 
t4c16_15minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
Tey G25, 18) 5 025. 290 9-25. 1095. CS 24) 08. 1005 20S, Bes C45. '59'3 C4 p06) 5 C45. 7 
(4, 8), (4, 11), (4, 12), (4, 13), (4, 14), (4, 15), (4, 16), (5, 6), (6, 7), 
(7, 8), (8, 9), (8, 16), (9, 10), (9, 15), (9, 16), (10, 11), (10, 12), (10, 13) 
» (10, 14), (10, 15), (11, 12), (12, 13), (13, 14), (14, 15), (15, 16)]) 
t4c16_16minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (3, 4), (38, 11), (3, 12), (4, 5), (, 6), 
(4, 7), (4, 8), (4, 9), (4, 10), (4, 12), (4, 13), (4, 14), (4, 15), (4, 16), 
(5, 6), (6, 7), (7, 8), (8, 9), (9, 10), (10, 11), (10, 16), (11, 12), (411, 13), 
(11, 14), (411, 15), (11, 16), (12, 13), (13, 14), (14, 15), (15, 16)]) 
t4c16_17minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (3, 4), (3, 13), (4, 5), 
(4, 6), (4, 7), (4, 8), (4, 9), (4, 13), (4, 14), (4, 15), (4, 16), (5, 6), (6, 
7), (7, 8), (8, 9), (9, 10), (9, 16), (10, 11), (10, 15), (10, 16), (11, 12), 
(11, 15), (12, 13), (12, 14), (12, 15), (13, 14), (14, 15), (15, 16)]) 
t4c16_18minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (@, 
7), (2; 8)5 (25. 9), (25. 100.5. (2, 24)5. (2, 1295. (2, 13), (2, 14), C3, 4), C, £4) 


» (4, 5), (4, 6), (4, 7), (4, 8), (4, 9), (4, 10), (4, 11), (4, 14), (4, 15), 
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(4, 16), (5, 6), (6, 7), (7, 8), (8, 9), (9, 10), (10, 11), (41, 12), (11, 16), 
(12, 13), (12, 15), (12, 16), (13, 14), (13, 15), (14, 15), (15, 16)]) 
t4c16_19minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (3, 4), (3, 14) 
, (4, 5), (4, 6), (4, 7), (4, 8), (4, 9), (4, 10), (4, 12), (4, 14), (4, 15), 
(4, 16), (5, 6), (6, 7), (7, 8), (8, 9), (9, 10), (10, 11), (10, 16), (11, 12), 
(11, 16), (12, 13), (12, 15), (12, 16), (13, 14), (413, 15), (14, 15)]) 
t4c16_20minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (3, 4) 
, (3, 15), (4, 5), (4, 6), (4, 7), (4, 8), (4, 9), (4, 10), (4, 11), (4, 12), 
(4, 13), (4, 15), (4, 16), (5, 6), (6, 7), (7, 8), (8, 9), (9, 10), (10, 11), 
(141, 12), (12, 13), (13, 14), (13, 16), (14, 15), (14, 16), (15, 16)]) 
t4c16_2iminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (3, 4), (3, 16), (4, 5), (4, 6), (4, 7), (4, 8), (4, 9), (4, 10), (4, 11), 
(4, 12), (4, 13), (4, 14), (4, 15), (4, 16), (5, 6), (6, 7), (7, 8), (8, 9), (9, 
10), (10, 11), (411, 12), (12, 13), (13, 14), (14, 15), (15, 16)]) 
t4ci17_1minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
», (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (3, 4), (3, 14), 
(4, 5), (4, 14), (4, 15), (4, 16), (4, 17), (5, 6), (5, 17), (6, 7), (6, 16), 
(6, 17), (7, 8), (7, 16), (8, 9), (8, 16), (9, 10), (9, 16), (10, 11), (10, 16), 
(11, 12), (411, 16), (12, 13), (12, 16), (13, 14), (13, 15), (13, 16), (14, 15), 
(15, 16), (16, 17)]) 
t4c17_Qminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(3, 4), (3, 16), (4, 5), (4, 16), (4, 17), (5, 6), (5, 7), (5, 17), (6, 7), (7, 
8), (7, 17), (8, 9), (8, 17), (9, 10), (9, 17), (10, 11), (10, 17), (41, 12), 
(11, 17), (12, 13), (12, 17), (13, 14), (13, 17), (14, 15), (14, 17), (15, 16), 
(15, 17), (16, 17)]) 
t4c17_3minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (3, 4), 
(3, 15), (4, 5), (4, 15), (4, 16), (4, 17), (5, 6), (5, 17), (6, 7), (6, 16), 
(6, 17), (7, 8), (7, 16), (8, 9), (8, 16), (9, 10), (9, 16), (10, 11), (10, 16), 
(11, 12), (411, 16), (12, 13), (12, 16), (13, 14), (13, 16), (14, 15), (14, 16), 
(15, 16), (16, 17)]) 
t4c17_4minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(3, 4), (3, 16), (4, 5), (4, 16), (4, 17), (5, 6), (5, 17), (6, 7), (6, 17), 
(7, 8), (7, 17), (8, 9), (8, 17), (9, 10), (9, 17), (10, 11), (10, 17), (11, 12) 
» (41, 17), (12, 13), (12, 17), (13, 14), (13, 17), (14, 15), (14, 17), (15, 16) 


» (15, 17), (16, 17)]) 
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t4c17_5minwi = Graph([(1, 2), (1, 3), (1, 4), (41, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (3, 4), 
(3, 15), (4, 5), (4, 15), (4, 16), (4, 17), (5, 6), (5, 17), (6, 7), (6, 17), 
(7, 8), (7, 17), (8, 9), (8, 16), (8, 17), (9, 10), (9, 16), (10, 11), (10, 16), 
(141, 12), (41, 16), (12, 13), (12, 16), (13, 14), (13, 16), (14, 15), (14, 16), 
(15, 16), (16, 17)]) 
t4c17_6minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 6), (4, 9), (4, 10), (4, 11), ©, 
12), (4, 13), (4, 14), (4, 15), (4, 16), (4, 17), (5, 6), (6, 7), (6, 17), (7, 
8), (7, 14), (7, 15), (7, 16), (7, 17), (8, 9), (8, 10), (8, 11), (8, 12), (8, 
13), (8, 14), (9, 10), (10, 11), (11, 12), (12, 13), (13, 14), (14, 15), (15, 
16), (16, 17)]) 
t4c17_7minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 6), (4, 9), (4, 10), (4, 11), ©, 
12), (4, 13), (4, 14), (4, 15), (4, 16), (4, 17), (5, 6), (6, 7), (6, 17), (7, 
8), (7, 13), (7, 14), (7, 15), (7, 16), (7, 17), (8, 9), (8, 10), (8, 11), (8, 
12), (8, 13), (9, 10), (10, 11), (11, 12), (12, 13), (13, 14), (14, 15), (15, 
16), (16, 17)]) 
t4c17_8minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 4) 


10), (5, 11), (5, 12), (5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (6, 7), (6, 
17), (7, 8), (7, 14), (7, 15), (7, 16), (7, 17), (8, 9), (8, 11), (8, 12), (8, 
13), (8, 14), (9, 10), (9, 11), (41, 12), (12, 13), (13, 14), (14, 15), (15, 16) 
, (16, 17)]) 
t4c17_9minwi = Graph([(1, 2), (1, 3), (1, 4), (41, 5), (1, 6), (2, 3), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (3, 4), 
(3, 15), (4, 5), (4, 11), (4, 12), (4, 13), (4, 14), (4, 15), (4, 16), (4, 17), 
(5, 6), (5, 17), (6, 7), (6, 17), (7, 8), (7, 17), (8, 9), (8, 17), (9, 10), (9, 
17), (10, 11), (10, 16), (10, 17), (11, 12), (11, 16), (12, 13), (13, 14), (14, 
15), (16, 17)]) 
t4c17_10minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
1) 9 “Bx A 9 C336 Ts BS B85 Bie 906. O35 OG CBs I 038 1) 03 138925. Sy TADS, 
(3, 15), (3, 16), (4, 5), (4, 16), (5, 6), (5, 11), (5, 12), (5, 13), (5, 14), 
(5, 15), (5, 16), (5, 17), (6, 7), (6, 8), (6, 9), (6, 17), (7, 8), (8, 9), (9, 
10), (9, 17), (10, 11), (10, 17), (41, 12), (11, 17), (12, 13), (13, 14), (14, 
15), (15, 16)]) 
t4ci7_1iminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (4, 5), (4, 16), (5, 6), (5, 11), (5, 12), (5, 13), (5, 14), 


(5, 15), (5, 16), (5, 17), (6, 7), (6, 8), (6, 9), (6, 10), (6, 17), (7, 8), (8, 
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9), (9, 10), (10, 11), (10, 17), (411, 12), (411, 17), (12, 13), (13, 14), (14, 
15), (15, 16)]) 
t4ci7_12minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
Tas. C3 5-405 03%. 1) Gg 3. 8) Be 99S 63 100). OCB HO. 038622). 03) 139% C85. 14): 
(3, 15), (3, 16), (3, 17), (4, 5), (4, 17), (5, 6), (5, 10), (5, 11), (5, 12), 
(5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (6, 7), (6, 8), (6, 9), (6, 10), 
(7, 8), (8, 9), (9, 10), (10, 11), (11, 12), (12, 13), (13, 14), (14, 15), (145, 
16), (16, 17)]) 
t4c17_13minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (3, 4), (3, 14) 
» (4, 5), (4, 12), (4, 13), (4, 14), (4, 15), (4, 16), (4, 17), (5, 6), (5, 17), 
(6, 7), (6, 16), (6, 17), (7, 8), (7, 16), (8, 9), (8, 16), (9, 10), (9, 16), 
(10, 11), (10, 16), (411, 12), (11, 15), (11, 16), (12, 13), (12, 15), (13, 14), 
(15, 16), (16, 17)]) 
t4c17_14minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (3, 4) 
» (3, 15), (4, 5), (4, 13), (4, 14), (4, 15), (4, 16), (4, 17), (5, 6), (5, 17), 
(6, 7), (6, 17), (7, 8), (7, 17), (8, 9), (8, 17), (9, 10), (9, 17), (10, 11), 
(10, 17), (41, 12), (11, 17), (12, 13), (12, 16), (12, 17), (13, 14), (13, 16), 
(14, 15), (16, 17)]) 
t4ci7_15minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (3, 4) 
» (3, 15), (4, 5), (4, 14), (4, 15), (4, 16), (4, 17), (5, 6), (5, 17), (6, 7), 
(6, 17), (7, 8), (7, 17), (8, 9), (8, 17), (9, 10), (9, 17), (10, 11), (10, 17), 
(141, 12), (411, 17), (12, 13), (12, 16), (12, 17), (13, 14), (13, 16), (14, 15), 
(14, 16), (16, 17)]) 
t4c17_16minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (, 
16), (3, 4), (3, 16), (4, 5), (4, 14), (4, 15), (4, 16), (4, 17), (5, 6), (5, 
WT g GO TD: 06, 10) 9) OCT, B04 O05, ATs C85 O)es CBs ATs" 09 57 -10):,.. CO 17); -CL0., 
11), (10, 17), (41, 12), (11, 17), (12, 13), (12, 17), (13, 14), (13, 17), (14, 
15), (14, 17), (15, 16)]) 
t4c17_17minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (3, 4) 
» (3, 15), (4, 5), (4, 12), (4, 13), (4, 14), (4, 15), (4, 16), (4, 17), (5, 6), 
(5, 17), (6, 7), (6, 17), (7, 8), (7, 17), (8, 9), (8, 17), (9, 10), (9, 17), 
(10, 11), (10, 16), (10, 17), (11, 12), (11, 16), (12, 13), (12, 16), (13, 14), 
(14, 15), (16, 17)]) 
t4c17_18minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (3, 4) 
» (3, 15), (4, 5), (4, 12), (4, 13), (4, 14), (4, 15), (4, 16), (4, 17), (5, 6), 
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(5, 17), (6, 7), (6, 17), (7, 8), (7, 17), (8, 9), (8, 17), (9, 10), (9, 17), 
(10, 11), (10, 17), (11, 12), (11, 16), (11, 17), (12, 13), (12, 16), (13, 14), 
(14, 15), (16, 17)]) 
t4c17_19minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (@, 
16), (3, 4), (3, 16), (4, 5), (4, 11), (4, 12), (4, 13), (4, 14), (4, 15), (4, 
16), (4, 17), (5, 6), (5, 17), (6, 7), (6, 17), (7, 8), (7, 17), (8, 9), (8, 17) 
» (9, 10), (9, 17), (10, 11), (10, 17), (11, 12), (41, 17), (12, 13), (13, 14), 
(14, 15), (15, 16)]) 
t4c17_20minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (3, 4), (38, 11), (3, 12), (4, 5), (, 6), 
(4, 7), (4, 8), (4, 9), (4, 10), (4, 12), (4, 13), (4, 14), (4, 15), (4, 16), 
(4, 17), (5, 6), (6, 7), (7, 8), (8, 9), (9, 10), (10, 11), (10, 17), (411, 12), 
(11, 13), (41, 14), (11, 15), (11, 16), (11, 17), (12, 13), (13, 14), (14, 15), 
(15, 16), (16, 17)]) 
t4c17_2iminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
Try? C25. B05 025 975-925 10) 5. C25. FAs (C25, 1205. <2, -13)5 (2. (14), C3. 405. 63, 14) 
» (4, 5), (4, 6), (4, 7), (4, 8), (4, 9), (4, 10), (4, 14), (4, 15), (4, 16), 
(4, 17), (5, 6), (6, 7), (7, 8), (8, 9), (9, 10), (10, 11), (10, 17), (11, 12), 
(11, 16), (41, 17), (12, 13), (12, 16), (13, 14), (13, 15), (13, 16), (14, 15), 
(15, 16), (16, 17)]) 
t4c17_22minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 
4), (3, 6), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (4, 5), (4, 15), (5, 6), (5, 9), (5, 10), (5, 11), (5, 12), (5, 13), 
(5, 14), (5, 15), (5, 16), (5, 17), (6, 7), (6, 17), (7, 8), (7, 16), (7, 17), 
(8, 9), (8, 16), (9, 10), (9, 16), (10, 11), (41, 12), (12, 13), (13, 14), (14, 
15), (16, 17)]) 
t4c17_23minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 
4), (3, 6), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (4, 5), (4, 15), (5, 6), (5, 8), (5, 10), (5, 11), (5, 12), (5, 13), 
(5, 14), (5, 15), @, 1605 (o, 17), (6, 7) 5 (6, 17), Ch, 804. (7, 17). (By 995 
(8, 16), (8, 17), (9, 10), (9, 16), (10, 11), (10, 16), (11, 12), (12, 13), (13, 
14), (14, 15)]) 
t4c17_24minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 
4), (3, 6), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (4, 5), (4, 16), (5, 6), (5, 8), (5, 9), (5, 10), (5, 11), 
(5, 12), (5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (6, 7), (6, 17), (7, 8), 
(7, 17), (8, 9), (8, 17), (9, 10), (10, 11), (41, 12), (12, 13), (13, 14), (14, 
15), (15, 16)]) 
t4c17_25minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 


4), (3, 6), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
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(3, 15), (3, 16), (3, 17), (4, 5), (4, 17), (5, 6), (5, 7), (5, 8), (5, 9), (5, 
10), (5, 11), (5, 12), (5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (6, 7), (7, 
8), (8, 9), (9, 10), (10, 11), (11, 12), (12, 13), (13, 14), (14, 15), (15, 16) 
, (16, 17)]) 
t4c18_1iminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (3, 4), 
(3, 15), (4, 5), (4, 15), (4, 16), (4, 17), (4, 18), (5, 6), (5, 18), (6, 7), 
(6, 17), (6, 18), (7, 8), (7, 17), (8, 9), (8, 17), (9, 10), (9, 17), (10, 11), 
(10, 17), (41, 12), (11, 17), (12, 13), (12, 17), (13, 14), (13, 17), (14, 15), 
(14, 16), (14, 17), (15, 16), (16, 17), (17, 18)]) 
t4c18_Qminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(2, 17), (3, 4), (3, 17), (4, 5), (4, 17), (4, 18), (5, 6), (5, 7), (5, 18), 
(6, 7), (7, 8), (7, 18), (8, 9), (8, 18), (9, 10), (9, 18), (10, 11), (10, 18), 
(11, 12), (41, 18), (12, 13), (12, 18), (13, 14), (13, 18), (14, 15), (14, 18), 
(15, 16), (15, 18), (16, 17), (16, 18), (17, 18)]) 
t4c18_3minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(3, 4), (3, 16), (4, 5), (4, 16), (4, 17), (4, 18), (5, 6), (5, 18), (6, 7), 
(6, 17), (6, 18), (7, 8), (7, 17), (8, 9), (8, 17), (9, 10), (9, 17), (10, 11), 
(10, 17), (41, 12), (11, 17), (12, 13), (12, 17), (13, 14), (13, 17), (14, 15), 
(14, 17), (15, 16), (15, 17), (16, 17), (17, 18)]) 
t4c18_4minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(2, 17), (3, 4), (3, 17), (4, 5), (4, 17), (4, 18), (5, 6), (5, 18), (6, 7), 
(6, 18), (7, 8), (7, 18), (8, 9), (8, 18), (9, 10), (9, 18), (10, 11), (10, 18), 
(141, 12), (411, 18), (12, 13), (12, 18), (13, 14), (13, 18), (14, 15), (14, 18), 
(15, 16), (15, 18), (16, 17), (16, 18), (17, 18)]) 
t4c18_5minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(3, 4), (3, 16), (4, 5), (4, 16), (4, 17), (4, 18), (5, 6), (5, 18), (6, 7), 
(6, 18), (7, 8), (7, 18), (8, 9), (8, 17), (8, 18), (9, 10), (9, 17), (10, 11), 
(10, 17), (41, 12), (11, 17), (12, 13), (12, 17), (13, 14), (13, 17), (14, 15), 
(14, 17), (15, 16), (15, 17), (16, 17), (17, 18)]) 
t4c18_6minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(3, 4), (3, 16), (4, 5), (4, 16), (4, 17), (4, 18), (5, 6), (5, 18), (6, 7), 
(6, 18), (7, 8), (7, 18), (8, 9), (8, 18), (9, 10), (9, 18), (10, 11), (10, 18), 
(11, 12), (411, 18), (12, 13), (12, 17), (12, 18), (13, 14), (13, 17), (14, 15), 


(14, 17), (15, 16), (15, 17), (16, 17), (17, 18)]) 
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t4c18_7minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 6), (4, 9), (4, 10), (4, 11), ©, 
12), (4, 13), (4, 14), (4, 15), (4, 16), (4, 17), (4, 18), (5, 6), (6, 7), (6, 
18), (7, 8), (7, 13), (7, 14), (7, 15), (7, 16), (7, 17), (7, 18), (8, 9), (8, 
10), (8, 11), (8, 12), (8, 13), (9, 10), (10, 11), (411, 12), (12, 13), (13, 14), 

(14, 15), (15, 16), (16, 17), (17, 18)]) 

t4c18_8minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 4) 

» (3, 6), (3, 7), (3, 8), (3, 9), (38, 10), (3, 11), (4, 5), (4, 11), (5, 6), (5, 
9), (5, 10), (5, 11), (5, 12), (5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (5, 
18), (6, 7), (6, 18), (7, 8), (7, 15), (7, 16), (7, 17), (7, 18), (8, 9), (8, 

12), (8, 13), (8, 14), (8, 15), (9, 10), (9, 12), (10, 11), (12, 13), (13, 14), 

(14, 15), (15, 16), (16, 17), (17, 18)]) 

t4c18_9minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 4) 
» (3, 6), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (4, 5), (4, 16), (5, 6), (5, 7), (5, 16), (5, 17), (5, 18), 
(6, 7), (7, 8), (7, 18), (8, 9), (8, 18), (9, 10), (9, 18), (10, 11), (10, 18), 
(11, 12), (41, 18), (12, 13), (12, 17), (12, 18), (13, 14), (13, 17), (14, 15), 
(14, 17), (15, 16), (15, 17), (16, 17), (17, 18)]) 

t4c18_10minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (3, 4), (3, 16), (4, 5), (4, 11), (4, 12), (4, 13), (4, 14), (4, 15), (4, 
16), (4, 17), (4, 18), (5, 6), (5, 18), (6, 7), (6, 18), (7, 8), (7, 18), (8, 9) 
» (8, 18), (9, 10), (9, 18), (10, 11), (10, 17), (10, 18), (11, 12), (41, 17), 
(12, 13), (13, 14), (14, 15), (15, 16), (17, 18)]) 

t4c18_1iminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
1 €3)5 Age Bg $F) 3 G35, BS. “C3 90 6 0355 200. CBs TH) 084 BD. 63s. 13955--C34;. 14)5 

(3, 15), (3, 16), (3, 17), (4, 5), (4, 17), (5, 6), (5, 11), (5, 12), (5, 13), 
(5, 14), (5, 15), (5, 16), (5, 17), (5, 18), (6, 7), (6, 8), (6, 9), (6, 18), 
(7, 8), (8, 9), (9, 10), (9, 18), (10, 11), (10, 18), (11, 12), (11, 18), (12, 
13), (13, 14), (14, 15), (15, 16), (16, 17)]) 

t4c18_12minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
TDs (Big: A ge C339 TO 1B. Bi EB 99s C85 TO) C3 SD 038 12) 08 138925. C3 TAD, 

(3, 15), (3, 16), (3, 17), (4, 5), (4, 17), (5, 6), (5, 11), (5, 12), (5, 13), 
(5, 14), (5, 15), (5, 16), (5, 17), (5, 18), (6, 7), (6, 8), (6, 9), (6, 10), 
(6, 18), (7, 8), (8, 9), (9, 10), (10, 11), (10, 18), (11, 12), (11, 18), (12, 
13), (13, 14), (14, 15), (15, 16), (16, 17)]) 

t4c18_13minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 

(3, 15), (3, 16), (3, 17), (3, 18), (4, 5), (4, 18), (5, 6), (5, 10), (5, 11), 


(5, 12), (5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (5, 18), (6, 7), (6, 8), 
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(6, 9), (6, 10), (7, 8), (8, 9), (9, 10), (10, 11), (41, 12), (12, 13), (13, 14) 
» (14, 15), (15, 16), (16, 17), (17, 18)]) 
t4c18_14minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (3, 4) 
» (3, 15), (4, 5), (4, 13), (4, 14), (4, 15), (4, 16), (4, 17), (4, 18), (5, 6), 
(5, 18), (6, 7), (6, 17), (6, 18), (7, 8), (7, 17), (8, 9), (8, 17), (9, 10), 
(9, 17), (10, 11), (10, 17), (41, 12), (11, 17), (12, 13), (12, 16), (12, 17), 
(13, 14), (13, 16), (14, 15), (16, 17), (17, 18)]) 
t4c18_15minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (3, 4), (3, 16), (4, 5), (4, 14), (4, 15), (4, 16), (4, 17), (4, 18), (5, 
6), (5, 18), (6, 7), (6, 18), (7, 8), (7, 18), (8, 9), (8, 18), (9, 10), (9, 18) 
» (10, 11), (10, 18), (11, 12), (11, 18), (12, 13), (12, 18), (13, 14), (13, 17) 
, (13, 18), (14, 15), (14, 17), (15, 16), (17, 18)]) 
t4c18_16minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (3, 4), (3, 16), (4, 5), (4, 15), (4, 16), (4, 17), (4, 18), (5, 6), (5, 
18), (6, 7), (6, 18), (7, 8), (7, 18), (8, 9), (8, 18), (9, 10), (9, 18), (10, 
11), (10, 18), (41, 12), (11, 18), (12, 13), (12, 18), (13, 14), (13, 17), (13 
18), (14, 15), (14, 17), (15, 16), (15, 17), (17, 18)]) 
t4c18_17minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (3, 4), (38, 17), (4, 5), (4, 15), (4, 16), (4, 17), (4, 18), (5, 
6), (5, 18), (6, 7), (6, 18), (7, 8), (7, 18), (8, 9), (8, 18), (9, 10), (9, 18) 
» (10, 11), (10, 18), (11, 12), (11, 18), (12, 13), (12, 18), (13, 14), (13, 18) 
» (14, 15), (14, 18), (15, 16), (15, 18), (16, 17)]) 
t4c18_18minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (4, 5), (4, 17), (5, 6), (5, 13), (5, 14), (5, 15), 
(5, 16), (5, 17), (5, 18), (6, 7), (6, 8), (6, 9), (6, 10), (6, 11), (6, 18), 
(7, 8), (8, 9), (9, 10), (10, 11), (41, 12), (411, 18), (12, 13), (12, 18), (13, 
14), (13, 18), (14, 15), (15, 16), (16, 17)]) 
t4c18_19minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (4, 5), (4, 17), (5, 6), (5, 13), (5, 14), (5, 15), 
(5, 16), (5, 17), (5, 18), (6, 7), (6, 8), (6, 9), (6, 10), (6, 11), (6, 12), 
(6, 18), (7, 8), (8, 9), (9, 10), (10, 11), (41, 12), (12, 13), (12, 18), (13, 
14), (13, 18), (14, 15), (15, 16), (16, 17)]) 
t4c18_20minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (3, 4), (3, 7), (3, 8), (38, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (3, 18), (4, 5), (4, 18), (5, 6), (5, 12), (5, 13), 
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(5, 18), (6, 7), (6, 8), (6, 9), (6, 10), 


(8, 


(5, 14), (5, 15), (5, 16), 17), (5, 


9), (9, 10), 12), C225. 43) 5 C13, 


18)]) 
Au CLE 
4), 


(6, 11), (6, 12), (7, 8), (10, 11), (11, 


14), (14, 15), (15, 16), (16, 17), (17, 


(1, 
(2, 


2), 3), (1, (2, 3), (2, 5), (2, 6), (2, 


11), 


t4c18_21iminwi = Graph([(1, 5); 


7), (2, 8), (2, 9), (2, 10), (3, (3, 11), (3, 12), (4, 5), (4, 6), 


(4, 7), (4, 8), (4, 9), (4, 12), (4, 13), (4, 14), (4, 15), (4, 16), (4, 17), 


(4, 18), (5, 6), (6, 7), (7, 8), (8, 9), (9, 10), (9, 18), (10, 11), (10, 17), 


14), (11, 15), C1, 27). C2, 243): 5 


18)]) 


(10, 18), (11, 12), (411, 13), (11, (141, 16), 


(13, 14), (14, 15), (15, 16), (16, 17), (17, 


2), (1, (2, 3), (2, 5), (2, 6), (@, 


(2, 


Sey 1G 


11), 


4), (1, 


4), 


t4c18_22minwi = Graph([(1, 5), 


7), (2, 8), (2, 9), (2, 10), (3, (3, 11), (3, 12), (4, 5), (4, 6), 


(4, 7), (4, 8), (4, 9), (4, 10), (4, 12), (4, 13), (4, 14), (4, 15), (4, 16), 


(4, 17), (4, 18), (5, 6), (6, 7), (7, 8), (8, 9), (9, 10), (10, 11), (10, 18), 


14), (11, 15), (11, 16), (11, 17), (11, 18), (12, 13), 


18)]) 


(11, 12), (11, 13), (11, 


16), (17, 


(1, 


(13, 14), (14, 15), (15, (16, 17), 


(2, 3), (2, 6), (2, 


14), 


2), 3), (1, 5), (2, 


11), 


t4c18_23minwi = Graph([(1, 4), (1, 5), 


(2, 8), (2, 9), (2, 10), (2, (2, 12), 13), (2, (2, 15), (3, 4) 


(4, 8), (4, 


(4, 16), (4, 17), (4, 18), (5, (6, 7), (7, (9, 10), (10, 11), 


(Td 82) .5.~ 0125, 1895. 20125-1395: C12 Ths C125 FB) 5 (14, 15), 


(17, 18)]) 
(1, 


12), 


16), 
(1, 
(2, 


(14, 16), (14, 17), (15, (16, 17), 


2), Si)» SGles 


11), 


t4c18_24minwi = Graph([(1, 4), 5), 


7), (2, (2, 
(3, 


12), 


8), (2, 9), (2, 10), 


16), 4), (3, 16), (4, 5), (4, 6), (4, 7), (4, 9), (4, 10), (4, 


(4, (4, 13), (4, 16), (4, 17), (4, 18), (5, 6), (6, 7), 


(11, 12), (12, 13), (13, 14), 18), (14, 


18)]) 
4), 


10), (10, 141), (13, 


18), (15, 16), (15, 17), (16, 17), (17, 


(26 30.4 


14), 


2) 9. Cl 5), 


(2, 


3)? “Cl, 


11), 


t4c18_25minwi = Graph([(1, (1, 5), 


7), @, (2, 12), (2, 13), @, 


G3, 


12), 


8), (2, 9), (2, 10), 


5), (4, 6), (4, 7), (4, 8), (4, 9), (4, 10), 


(4, 


16), 4), (3, 16), (4, 


(4, (4, 14), (4, 16), 17), (4, 18), (5, 6), (6, 7), (7, 


(12, 13), (12, 18), 14), (13, 18), (14, 


17)1) 
4), 


10), (10, 11), (11, 12), (13, 


17), (14, 18), (15, 16), (15, 17), (16, 


(1, 
(2, 


2), 3), (1, 5), (2, 3), 


11), 


t4c18_26minwi = Graph([(1, (1, 


7), (2, 8), (2, 9), (2, 10), (2, 12), (2, 13), 


16), 
(4, 
(7, 
16), 


t4c18_27minwi = 


7), 


(2, 
11), 
8), 


(15, 


(2, 


17), 

(4, 
(8, 
18) 


8), 


9), 


(2, 


(3, 


12), 


» C16, 


9), 


4), 
(4, 


Graph([(1, 


(2, 


(3, 
13), 


2), 


10), 


ct a er 
(4, 


(1, 
(2, 


(4, 


14), 


3), 


11), 


5), 


(4, 


(17, 


(1, 


(4, 


15), 


6), 


18)]) 


4), 
(2, 
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(1, 


12), 


(4, 


(4, 


(12, 


5), 


(2, 


7), 


17), 


13), 


(2, 
13) 


(4, 
(4, 


(13, 


3), 


» @, 


8), 
18), 


(2, 


14), 


14), 


(4, 


(5, 


5), 


(2, 


9), 
6), 


(14, 


(2, 


(4, 
(6, 


15), 


6), 


15), 


10), 
7), 


(15, 


(2, 
(2, 


(15, 16), 


t4c19_1minwi = Graph([(1, 
» (2, 


(3, 


8), (2, 9), Q, 


4), (3, 16), (4, 


(6, 7), (6, 18), (6, 


(10, 11), (10, 18), 


(14, 15), (14, 18), 


t4c19_2minwi = Graph([(1, 


(2, 9), (2, 


(7, 


(10, 19), (11, 12), 


(14, 19), (15, 16), 


t4c19_3minwi = Graph([(1, 


(2, 9), (2, 


(3, 


(10, 11), (10, 18), 


(14, 15), (14, 18), 


t4c19_4minwi = Graph([(1, 


(2, 9), (2, 


(10, 19), (11, 12), 


(14, 19), (15, 16), 


t4c19_5minwi = Graph([(1, 


(2, 


(10, 11), (10, 18), 


(14, 15), (14, 18), 


t4c19_6minwi = Graph([(1, 


(2, 


(10, 19), (11, 12), 


(14, 15), (14, 18), 


19), 
(11, 


(15, 


8), 
(11, 


(15, 


(11, 


(15, 


(11, 


(15, 


(11, 


(15, 


(3, 18), (4, 5), (4, 6), (4, 7), (4, 8), (4, 9), 


(4, 14), (4, 15), (4, 16), (4, 17), (4, 18), 


(9, 10), 
18)]) 


4), 


(10, 11), (11, 12), (12, 13), (13, 14) 


(1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 


(2, 15), (2, 16), 


19), 


(7, (9, 18), 


12), (11, (13, 18), 


16), (15, 17), (15, 18), 18), (18, 19)]) 


2), (1, (2, 7) 


(2, 


3) 5. CIs 


(2, 


4), (1, 


12), 


5), (2, 6), 


10), 11), (2, 13), @, (2, 15), (2, 16), 


(3, 18), (4, 5), (4, 18), 6), (5, 7), 


(7, 19), (8, 9), (8, 19), (9, 10), (9, 19), (10, 11), 


19), (12, 13), (12, 19), (13, 14), 


19), (16, 17), (16, 19), (17, 18), 19)]) 


2), (1, 3), (1, 


(2, 


4), (1, 


12), 


5), (2, 


10), (2, 11), (2, 13), (2, 


17), (4, 5), (4, 17), (4, 18), 


(7, 18), (8, 9), 


12), (11, 18), (12, 13), 


16), (15, 18), (16, 17), (16, 18), (17, 18), (18, 19)]) 


2), (1, (2, 7) 


(2, 


3), (1, 


(2, 


4), (1, 


12), 


5), (2, 3), (2, 5), (2, 6), 


10), 11), (2, 13), (2, 14), (2, 15), (2, 16), 


(3, 18), (4, 5), (4, 18), (4, 19), (5, 6), (5, 19), 


(7, 19), (8, 9), (8, 19), (9, 10), (9, 19), (10, 11), 


19), (12, 13), (12, 19), (13, 14), (13, 19), (14, 15), 


19)]) 
(25. °%) 


19), (16, 17), (16, 19), (17, 18), (17, 19), (18, 


2), (1, 


(2, 


3)¥5, “Chy 


(2, 


4), (1, 


12), 


5), (2, 3), (2, 5), (2, 6), 


10), 11), (2, 13), (2, 14), (2, 15), (2, 16), 


(4, 17), (4, 18), (4, 


(7, 19), (8, 9), (8, 18), (8, 19), 


12), (11, 18), (12, 13), (12, 18), (13, 14), (13, 18), 


19)]) 
(2, 7) 


16), (15, 18), (16, 17), (16, 18), (17, 18), (18, 


2), (1, 


(2, 


3), (1, 4), (1, 


12), 


5), (2, 3), (2, 5), (2, 6), 


10), 11), (2, (2, 13), (2, 14), (2, 15), (2, 16), 


(4, 17), (4, 18), (4, 19), (5, 6), (5, 19), 


(7, 19), (8, 9), (8, 19), (9, 10), (9, 19), (10, 11), 


(13, 18), (13, 19), 


(18, 19)]) 
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t4c1i9_7minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 6), (4, 9), (4, 10), (4, 11), , 
12), (4, 13), (4, 14), (4, 15), (4, 16), (4, 17), (4, 18), (4, 19), (5, 6), (6, 
7), (6, 19), (7, 8), (7, 13), (7, 14), (7, 15), (7, 16), (7, 17), (7, 18), (7, 
19), (8, 9), (8, 10), (8, 11), (8, 12), (8, 13), (9, 10), (10, 11), (11, 12), 
(12, 13), (13, 14), (14, 15), (15, 16), (16, 17), (17, 18), (18, 19)]) 

t4c19_8minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 6), (4, 9), (4, 10), (4, 11), , 
12), (4, 13), (4, 14), (4, 15), (4, 16), (4, 17), (4, 18), (4, 19), (5, 6), (6, 
7), (6, 19), (7, 8), (7, 14), (7, 15), (7, 16), (7, 17), (7, 18), (7, 19), (8, 
9), (8, 10), (8, 11), (8, 12), (8, 13), (8, 14), (9, 10), (10, 11), (11, 12), 
(12, 13), (13, 14), (14, 15), (15, 16), (16, 17), (17, 18), (18, 19)]) 

t4c19_9minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
9 O24 BD. C23 Dog G25 AO), 202): BA, G2 AD. C2 TB) 02 14) 5 (25 1894 Cy 169.5 

(2, 17), (3, 4), (3, 17), (4, 5), (4, 6), (4, 7), (4, 8), (4, 9), (4, 17), (4, 
18), (4, 19), (5, 6), (6, 7), (7, 8), (8, 9), (9, 10), (9, 19), (10, 11), (10, 
19), (11, 12), (11, 19), (12, 13), (12, 19), (13, 14), (13, 18), (13, 19), (14, 
15), (14, 18), (15, 16), (15, 18), (16, 17), (16, 18), (17, 18), (18, 19)]) 

t4c19_10minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 
4) 535. 6)io 03:5 “TOS 15-805. “Bin O05 G3 10) 5 CG: BD O80 12) 6683. 139-52 03.5. £4): 

(3, 15), (3, 16), (3, 17), (4, 5), (4, 17), (5, 6), (5, 7), (5, 17), (5, 18), 
(5, 19), (6, 7), (7, 8), (7, 19), (8, 9), (8, 19), (9, 10), (9, 19), (10, 11), 
(10, 19), (41, 12), (11, 19), (12, 13), (12, 19), (13, 14), (13, 18), (13, 19), 
(14, 15), (14, 18), (15, 16), (15, 18), (16, 17), (16, 18), (17, 18), (18, 19)]) 

t4ci9_11iminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7) 5 (25 8)'5 C25. 99, (2, 109, (3,.-4)., 03, 10) (4, 534 4; 6).5 (45. 9) €4,10);; 
(4, 11), (4, 12), (4, 13), (4, 14), (4, 15), (4, 16), (4, 17), (4, 18), (4, 19), 

(5, 6), (6, 7), (6, 19), (7, 8), (7, 15), (7, 16), (7, 17), (7, 18), (7, 19), 
(8, 9), (8, 11), (8, 12), (8, 13), (8, 14), (8, 15), (9, 10), (9, 11), (11, 12), 

(12, 13), (13, 14), (14, 15), (15, 16), (16, 17), (17, 18), (18, 19)]) 

t4c19_12minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (3, 4), (38, 17), (4, 5), (4, 11), (4, 12), (4, 13), (4, 14), (4, 
15), (4, 16), (4, 17), (4, 18), (4, 19), (5, 6), (5, 19), (6, 7), (6, 19), (7, 
8), (7, 19), (8, 9), (8, 19), (9, 10), (9, 19), (10, 11), (10, 18), (10, 19), 
(11, 12), (11, 18), (12, 13), (13, 14), (14, 15), (15, 16), (16, 17), (18, 19)]) 

t4c19_13minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
1) 3° G33. 4) ye 030-1): (Bg B)s) CB 90's. Ce 100-5. Ba 14): CS 22042 G3. e 18) C33 14); 

(3, 15), (3, 16), (3, 17), (3, 18), (4, 5), (4, 18), (5, 6), (5, 11), (5, 12), 


(5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (5, 18), (5, 19), (6, 7), (6, 8), 
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(6, 9), (6, 19), (7, 8), (8, 9), (9, 10), (9, 19), (10, 11), (10, 19), (11, 12), 
(11, 19), (12, 13), (13, 14), (14, 15), (15, 16), (16, 17), (17, 18)]) 
t4c1i9_14minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (3, 18), (4, 5), (4, 18), (5, 6), (5, 11), (5, 12), 
(6, 13), €6, 14), (5, 15), (5, 16), (6, 17), (6, 18), (6,19); (6, 7), (6,. 8), 
(6, 9), (6, 10), (6, 19), (7, 8), (8, 9), (9, 10), (10, 11), (10, 19), (11, 12), 
(11, 19), (12, 13), (13, 14), (14, 15), (15, 16), (16, 17), (17, 18)]) 
t4ci9_15minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (4, 5), (4, 19), (5, 6), (5, 10), 
(6, 11), (5, 12), (5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (5, 18), (5, 19), 
(6, 7), (6, 8), (6, 9), (6, 10), (7, 8), (8, 9), (9, 10), (10, 11), (411, 12), 
(12, 13), (13, 14), (14, 15), (15, 16), (16, 17), (17, 18), (18, 19)]) 
t4ci9_16minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (@, 
16), (3, 4), (3, 16), (4, 5), (4, 14), (4, 15), (4, 16), (4, 17), (4, 18), (4, 
19), (5, 6), (5, 19), (6, 7), (6, 18), (6, 19), (7, 8), (7, 18), (8, 9), (8, 18) 
» (9, 10), (9, 18), (10, 11), (10, 18), (11, 12), (11, 18), (12, 13), (12, 18), 
(13, 14), (13, 17), (13, 18), (14, 15), (14, 17), (15, 16), (17, 18), (18, 19)]) 
t4ci9_17minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (3, 4), (3, 17), (4, 5), (4, 15), (4, 16), (4, 17), (4, 18), (4, 
199.5. C55 6)5 C8: 19).9 C65. Fs. C65 BOD C75. 8 )5. “CP 49's. C85: 9.5 < OB 19) 5° C9. £0) 
sg O94 :199, 5 G10. TED) § (GLO 5. 19). C11 12) 5 C113 “b99',:. C125.13) 3° C4 2s 1995: 2C13%:- 14) 3 
(13, 19), (14, 15), (14, 18), (14, 19), (15, 16), (15, 18), (16, 17), (18, 19) 
1°) 
t4c19_18minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (@, 
16), (2, 17), (3, 4), (38, 17), (4, 5), (4, 16), (4, 17), (4, 18), (4, 19), (5, 
6), (5, 19), (6, 7), (6, 19), (7, 8), (7, 19), (8, 9), (8, 19), (9, 10), (9, 19) 
» (10, 11), (10, 19), (11, 12), (11, 19), (12, 13), (12, 19), (13, 14), (13, 19) 
» (14, 15), (14, 18), (14, 19), (15, 16), (15, 18), (16, 17), (16, 18), (18, 19) 
]) 
t4c19_19minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (@, 
16), (2, 17), (2, 18), (3, 4), (3, 18), (4, 5), (4, 16), (4, 17), (4, 18), (4, 
19), (5, 6), (5, 19), (6, 7), (6, 19), (7, 8), (7, 19), (8, 9), (8, 19), (9, 10) 
» (9, 19), (10, 11), (10, 19), (11, 12), (11, 19), (12, 13), (12, 19), (13, 14), 
(13, 19), (14, 15), (14, 19), (15, 16), (15, 19), (16, 17), (16, 19), (17, 18) 
]) 
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t4c19_20minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (@, 
16), (2, 17), (3, 4), (38, 17), (4, 5), (4, 13), (4, 14), (4, 15), (4, 16), (4, 
17), (4, 18), (4, 19), (5, 6), (5, 19), (6, 7), (6, 19), (7, 8), (7, 19), (8, 9) 
» (8, 19), (9, 10), (9, 19), (10, 11), (10, 19), (11, 12), (11, 19), (12, 13), 
(12, 18), (12, 19), (13, 14), (13, 18), (14, 15), (15, 16), (16, 17), (18, 19)]) 

t4c19_2iminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
V3 (By 4) CS. oT OB 8) 5. C3. 995, SS AOD. 63 21) 5 085. 1204 284 1825 «C35. 24: 

(3, 15), (3, 16), (3, 17), (3, 18), (4, 5), (4, 18), (5, 6), (5, 13), (5, 14), 
(5, 15), (5, 16), (5, 17), (5, 18), (5, 19), (6, 7), (6, 8), (6, 9), (6, 10), 
(6, 11), (6, 19), (7, 8), (8, 9), (9, 10), (10, 11), (11, 12), (11, 19), (12, 
13), (12, 19), (13, 14), (13, 19), (14, 15), (15, 16), (16, 17), (17, 18)]) 

t4c19_22minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
V5 CB Qo OSs. 904 Bs. B)52 C34. D4. Cy 10). 635. 24) 3-12). °C. 139. C35) “14):, 

(3, 15), (3, 16), (3, 17), (3, 18), (4, 5), (4, 18), (5, 6), (5, 13), (5, 14), 
(5, 15), (5, 16), (5, 17), (5, 18), (5, 19), (6, 7), (6, 8), (6, 9), (6, 10), 
(6, 11), (6, 12), (6, 19), (7, 8), (8, 9), (9, 10), (10, 11), (11, 12), (12, 13) 
» (12, 19), (13, 14), (13, 19), (14, 15), (15, 16), (16, 17), (17, 18)]) 

t4c19_23minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
ED > C35: OD) go C35 TI 352 Bg, (OB 9) 5 Ce TOD) “CS. Py C840 22) 45633. 13975203, L495, 

(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (4, 5), (4, 19), (5, 6), (5, 12), 
(5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (5, 18), (5, 19), (6, 7), (6, 8), 
(6, 9), (6, 10), (6, 11), (6, 12), (7, 8), (8, 9), (9, 10), (10, 11), (11, 12), 
(12, 13), (13, 14), (14, 15), (15, 16), (16, 17), (17, 18), (18, 19)]) 

t4c19_24minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (3, 4), (38, 17), (4, 5), (4, 13), (4, 14), (4, 15), (4, 16), (4, 
17), (4, 18), (4, 19), (5, 6), (5, 19), (6, 7), (6, 19), (7, 8), (7, 19), (8, 9) 
» (8, 19), (9, 10), (9, 19), (10, 11), (10, 19), (11, 12), (11, 19), (12, 13), 
(12, 18), (12, 19), (13, 14), (13, 18), (14, 15), (15, 16), (16, 17), (18, 19)]) 

t4c19_25minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (3, 4), (38, 17), (4, 5), (4, 14), (4, 15), (4, 16), (4, 17), (4, 
18), (4, 19), (5, 6), (5, 19), (6, 7), (6, 19), (7, 8), (7, 19), (8, 9), (8, 19) 
» (9, 10), (9, 19), (10, 11), (10, 19), (11, 12), (11, 19), (12, 13), (12, 18), 
(12, 19), (13, 14), (13, 18), (14, 15), (14, 18), (15, 16), (16, 17), (18, 19)]) 

t4c19_26minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (2, 18), (3, 4), (3, 18), (4, 5), (4, 14), (4, 15), (4, 16), (4, 


17), (4, 18), (4, 19), (5, 6), (5, 19), (6, 7), (6, 19), (7, 8), (7, 19), (8, 9) 
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» (8, 19), (9, 10), (9, 19), (10, 11), (10, 19), (11, 12), (11, 19), (12, 13), 
(12, 19), (13, 14), (13, 19), (14, 15), (14, 19), (15, 16), (16, 17), (17, 18)]) 
t4ci9_27minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (3, 4), (3, 12), (3, 13), (4, 5), 
(4, 6), (4, 7), (4, 8), (4, 9), (4, 10), (4, 11), (4, 13), (4, 14), (4, 15), 
(4, 16), (4, 17), (4, 18), (4, 19), (5, 6), (6, 7), (7, 8), (8, 9), (9, 10), 
(10, 11), (411, 12), (11, 19), (12, 13), (12, 14), (12, 15), (12, 16), (12, 17), 
(12, 18), (12, 19), (13, 14), (14, 15), (15, 16), (16, 17), (17, 18), (18, 19)]) 
t4ci9_28minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (3, 4), (3, 16), (4, 5), (4, 6), (4, 7), (4, 8), (4, 9), (4, 10), (4, 11), 
(4, 12), (4, 16), (4, 17), (4, 18), (4, 19), (5, 6), (6, 7), (7, 8), (8, 9), (9, 
10), (10, 11), (11, 12), (12, 13), (12, 19), (13, 14), (13, 18), (13, 19), (14, 
15), (14, 18), (15, 16), (15, 17), (15, 18), (16, 17), (17, 18), (18, 19)]) 
t4c19_29minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 
4), (3, 6), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (4, 5), (4, 17), (5, 6), (8, 9), (5, 10), (5, 11), 
(5, 12), (5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (5, 18), (5, 19), (6, 7), 
(6, 19), (7, 8), (7, 18), (7, 19), (8, 9), (8, 18), (9, 10), (9, 18), (10, 11), 
(11, 12), (12, 13), (13, 14), (14, 15), (15, 16), (16, 17), (18, 19)]) 
t4c19_30minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 
4), (3, 6), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (4, 5), (4, 17), (5, 6), (5, 8), (5, 10), (5, 11), 
(5, 12), (5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (8, 18), (5, 19), (6, 7), 
(6, 19), (7, 8), (7, 19), (8, 9), (8, 18), (8, 19), (9, 10), (9, 18), (10, 11), 
(10, 18), (41, 12), (12, 13), (13, 14), (14, 15), (15, 16), (16, 17)]) 
t4ci9_31minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 
4), (3, 6), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (3, 18), (4, 5), (4, 18), (5, 6), (5, 8), (5, 9), 
(5, 10), (5, 11), (5, 12), (5, 13), (6, 14), (5, 15), (S, 16), (5, 17), (5, 18), 
(5, 19), (6, 7), (6, 19), (7, 8), (7, 19), (8, 9), (8, 19), (9, 10), (10, 11), 
(11, 12), (12, 13), (13, 14), (14, 15), (15, 16), (16, 17), (17, 18)]) 
t4c19_32minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 
4), (3, 6), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (4, 5), (4, 19), (5, 6), (5, 7), 
(5, 8), (5, 9), (5, 10), (5, 11), (6, 12), (8, 13), (5, 14), (, 15), (5, 16), 
(5, 17), (5, 18), (5, 19), (6, 7), (7, 8), (8, 9), (9, 10), (10, 11), (11, 12), 
(12, 13), (13, 14), (14, 15), (15, 16), (16, 17), (17, 18), (18, 19)]) 
t4c20_1minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(2, 17), (3, 4), (3, 17), (4, 5), (4, 17), (4, 18), (4, 19), (4, 20), (5, 6), 
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(5, 20), (6, 7), (6, 19), (6, 20), (7, 8), (7, 19), (8, 9), (8, 19), (9, 10), 
(9, 19), (10, 11), (10, 19), (11, 12), (11, 19), (12, 13), (12, 19), (13, 14), 
(13, 19), (14, 15), (14, 19), (15, 16), (15, 19), (16, 17), (16, 18), (16, 19), 
(17, 18), (18, 19), (19, 20)]) 

t4c20_2minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(25 17).5.- C24. 18)-5. (2 199-5. 9°03 sO). Cy, 190.5 C45. 8) 5. C45. 19) 5 C45. 2075. .G6,..- 69 
(5, 7), (5, 20), (6, 7), (7, 8), (7, 20), (8, 9), (8, 20), (9, 10), (9, 20), 
(10, 11), (10, 20), (11, 12), (11, 20), (12, 13), (12, 20), (13, 14), (13, 20), 


(14, 15), (14, 20), (15, 16), (15, 20), (16, 17), (16, 20), (17, 18), (17, 20), 


t4c20_3minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(2, 17), (2, 18), (3, 4), (3, 18), (4, 5), (4, 18), (4, 19), (4, 20), (5, 6), 
(5, 20), (6, 7), (6, 19), (6, 20), (7, 8), (7, 19), (8, 9), (8, 19), (9, 10), 
(9, 19), (10, 11), (10, 19), (11, 12), (11, 19), (12, 13), (12, 19), (13, 14), 
(13, 19), (14, 15), (14, 19), (15, 16), (15, 19), (16, 17), (16, 19), (17, 18), 
(17, 19), (18, 19), (19, 20)]) 
t4c20_4minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(2, 17), (2, 18), (2, 19), (3, 4), (3, 19), (4, 5), (4, 19), (4, 20), (5, 6), 
(5, 20), (6, 7), (6, 20), (7, 8), (7, 20), (8, 9), (8, 20), (9, 10), (9, 20), 
(10, 11), (10, 20), (11, 12), (11, 20), (12, 13), (12, 20), (13, 14), (13, 20), 
(14, 15), (14, 20), (15, 16), (15, 20), (16, 17), (16, 20), (17, 18), (17, 20), 
(18, 19), (18, 20), (19, 20)]) 
t4c20_5minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
9 2, BY Cy 904. CO. 10) (2 1d), CD 1D. C24 18), (25. 14). C24. 15) e- Cy 16): 
(2, 17), (2, 18), (3, 4), (3, 18), (4, 5), (4, 18), (4, 19), (4, 20), (5, 6), 
(5, 20), (6, 7), (6, 20), (7, 8), (7, 20), (8, 9), (8, 19), (8, 20), (9, 10), 
(9, 19), (10, 11), (10, 19), (11, 12), (11, 19), (12, 13), (12, 19), (13, 14), 
(13, 19), (14, 15), (14, 19), (15, 16), (15, 19), (16, 17), (16, 19), (17, 18), 
(17, 19), (18, 19), (19, 20)]) 
t4c20_6minwi = Graph([(1, 2), (1, 3), (1, 4), (41, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(2, 17), (2, 18), (3, 4), (3, 18), (4, 5), (4, 18), (4, 19), (4, 20), (5, 6), 
(5, 20), (6, 7), (6, 20), (7, 8), (7, 20), (8, 9), (8, 20), (9, 10), (9, 20), 
(10, 11), (10, 20), (11, 12), (11, 20), (12, 13), (12, 20), (13, 14), (13, 20), 
(14, 15), (14, 19), (14, 20), (15, 16), (15, 19), (16, 17), (16, 19), (17, 18), 
(17, 19), (18, 19), (19, 20)]) 
t4c20_7minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
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(2, 17), (2, 18), (3, 4), (3, 18), (4, 5), (4, 18), (4, 19), (4, 20), (5, 6), 
(5, 20), (6, 7), (6, 20), (7, 8), (7, 20), (8, 9), (8, 20), (9, 10), (9, 20), 
(10, 11), (10, 19), (10, 20), (11, 12), (11, 19), (12, 13), (12, 19), (13, 14), 
(13, 19), (14, 15), (14, 19), (15, 16), (15, 19), (16, 17), (16, 19), (17, 18), 
(17, 19), (18, 19), (19, 20)]) 
t4c20_8minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 6), (4, 9), (4, 10), (4, 11), ©, 
12), (4, 13), (4, 14), (4, 15), (4, 16), (4, 17), (4, 18), (4, 19), (4, 20), (5, 
6), (6, 7), (6, 20), (7, 8), (7, 15), (7, 16), (7, 17), (7, 18), (7, 19), (7, 
20), (8, 9), (8, 10), (8, 11), (8, 12), (8, 13), (8, 14), (8, 15), (9, 10), (10, 
11), (141, 12), (12, 13), (13, 14), (14, 15), (15, 16), (16, 17), (17, 18), (18, 
19), (19, 20)]) 
t4c20_9minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(2, 17), (2, 18), (3, 4), (3, 18), (4, 5), (4, 6), (4, 7), (4, 8), (4, 9), (4, 
10), (4, 18), (4, 19), (4, 20), (5, 6), (6, 7), (7, 8), (8, 9), (9, 10), (10, 
11), (10, 20), (41, 12), (11, 20), (12, 13), (12, 20), (13, 14), (13, 20), (14, 
15), (14, 19), (14, 20), (15, 16), (15, 19), (16, 17), (16, 19), (17, 18), (17, 
19), (18, 19), (19, 20)]) 
t4c20_10minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 
4), (3, 6), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (3, 18), (4, 5), (4, 18), (5, 6), (5, 7), (5, 18), 
(5, 19), (5, 20), (6, 7), (7, 8), (7, 20), (8, 9), (8, 20), (9, 10), (9, 20), 
(10, 11), (10, 20), (11, 12), (11, 20), (12, 13), (12, 20), (13, 14), (13, 20), 
(14, 15), (14, 19), (14, 20), (15, 16), (15, 19), (16, 17), (16, 19), (17, 18), 
(17, 19), (18, 19), (19, 20)]) 
t4c20_1iminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (3, 4), (38, 11), (4, 5), (4, 6), (4, 9), 
(4, 10), (4, 11), (4, 12), (4, 13), (4, 14), (4, 15), (4, 16), (4, 17), (4, 18), 
(4, 19), (4, 20), (5, 6), (6, 7), (6, 20), (7, 8), (7, 17), (7, 18), (7, 19), 
(7, 20), (8, 9), (8, 12), (8, 13), (8, 14), (8, 15), (8, 16), (8, 17), (9, 10), 
(9, 12), (10, 11), (12, 13), (13, 14), (14, 15), (15, 16), (16, 17), (17, 18), 
(18, 19), (19, 20)]) 
t4c20_12minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (2, 18), (3, 4), (3, 18), (4, 5), (4, 6), (4, 7), (4, 18), (4, 19) 
, (4, 20), (5, 6), (6, 7), (7, 8), (7, 20), (8, 9), (8, 20), (9, 10), (9, 20), 


(10, 11), (10, 20), (11, 12), (11, 20), (12, 13), (12, 19), (12, 20), (13, 14), 


(17, 19), (18, 19), (19, 20)]) 
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t4c20_13minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (2, 18), (3, 4), (3, 18), (4, 5), (4, 11), (4, 12), (4, 13), (4, 
14), (4, 15), (4, 16), (4, 17), (4, 18), (4, 19), (4, 20), (5, 6), (5, 20), (6, 
7), (6, 20), (7, 8), (7, 20), (8, 9), (8, 20), (9, 10), (9, 20), (10, 11), (10, 
19), (10, 20), (41, 12), (11, 19), (12, 13), (13, 14), (14, 15), (15, 16), (16, 
17), (17, 18), (19, 20)]) 

t4c20_14minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 

(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (4, 5), (4, 19), (5, 6), (5, 11), 
(5, 12), (5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (5, 18), (5, 19), (5, 20), 

(6, 7), (6, 8), (6, 9), (6, 20), (7, 8), (8, 9), (9, 10), (9, 20), (10, 11), 
(10, 20), (411, 12), (11, 20), (12, 13), (13, 14), (14, 15), (15, 16), (16, 17), 
(17, 18), (18, 19)]) 

t4c20_15minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 

7) 5 Bg 404 C35. 7) 4. G33) 78) OB 9s C3 TO)» By 4) s. 3412), "CS & 13955 Ce 14), 
(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (4, 5), (4, 19), (5, 6), (5, 11), 
(5, 12), (5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (5, 18), (5, 19), (5, 20), 

(6, 7), (6, 8), (6, 9), (6, 10), (6, 20), (7, 8), (8, 9), (9, 10), (10, 11), 
(10, 20), (41, 12), (11, 20), (12, 13), (13, 14), (14, 15), (15, 16), (16, 17), 
(17, 18), (18, 19)]) 

t4c20_16minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 

7), (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (3, 20), (4, 5), (4, 20), (5, 6), 
(5, 10), (5, 11), (5, 12), (5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (5, 18), 

(5, 19), (5, 20), (6, 7), (6, 8), (6, 9), (6, 10), (7, 8), (8, 9), (9, 10), 
(10, 11), (41, 12), (12, 13), (13, 14), (14, 15), (15, 16), (16, 17), (17, 18), 
(18, 19), (19, 20)]) 

t4c20_17minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (@, 
16), (2, 17), (3, 4), (38, 17), (4, 5), (4, 15), (4, 16), (4, 17), (4, 18), (4, 
19), (4, 20), (5, 6), (5, 20), (6, 7), (6, 19), (6, 20), (7, 8), (7, 19), (8, 9) 
» (8, 19), (9, 10), (9, 19), (10, 11), (10, 19), (11, 12), (11, 19), (12, 13), 
(12, 19), (13, 14), (13, 19), (14, 15), (14, 18), (14, 19), (15, 16), (15, 18), 
(16, 17), (18, 19), (19, 20)]) 

t4c20_18minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (, 
16), (2, 17), (2, 18), (3, 4), (3, 18), (4, 5), (4, 16), (4, 17), (4, 18), (4, 
19), (4, 20), (5, 6), (5, 20), (6, 7), (6, 20), (7, 8), (7, 20), (8, 9), (8, 20) 


» (9, 10), (9, 20), (10, 11), (10, 20), (11, 12), (11, 20), (12, 13), (12, 20), 
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(13, 14), (13, 20), (14, 15), (14, 20), (15, 16), (15, 19), (15, 20), (16, 17), 
(16, 19), (17, 18), (19, 20)]) 
t4c20_19minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (2, 18), (3, 4), (3, 18), (4, 5), (4, 17), (4, 18), (4, 19), (4, 
20), (5, 6), (5, 20), (6, 7), (6, 20), (7, 8), (7, 20), (8, 9), (8, 20), (9, 10) 
» (9, 20), (10, 11), (10, 20), (411, 12), (41, 20), (12, 13), (12, 20), (13, 14), 
(13, 20), (14, 15), (14, 20), (15, 16), (15, 19), (15, 20), (16, 17), (16, 19), 
(17, 18), (17, 19), (19, 20)]) 
t4c20_20minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (@, 
16), (2, 17), (2, 18), (2, 19), (3, 4), (3, 19), (4, 5), (4, 17), (4, 18), (4, 
19), (4, 20), (5, 6), (5, 20), (6, 7), (6, 20), (7, 8), (7, 20), (8, 9), (8, 20) 
» (9, 10), (9, 20), (10, 11), (10, 20), (11, 12), (411, 20), (12, 13), (12, 20), 
(13, 14), (13, 20), (14, 15), (14, 20), (15, 16), (15, 20), (16, 17), (16, 20), 
(17, 18), (17, 20), (18, 19)]) 
t4c20_2iminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (41, 6), (2, 3), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (2, 18), (3, 4), (3, 18), (4, 5), (4, 13), (4, 14), (4, 15), (4, 
16), (4, 17), (4, 18), (4, 19), (4, 20), (5, 6), (5, 20), (6, 7), (6, 20), (7, 
8), (7, 20), (8, 9), (8, 20), (9, 10), (9, 20), (10, 11), (10, 20), (11, 12), 
(11, 20), (12, 13), (12, 19), (12, 20), (13, 14), (13, 19), (14, 15), (15, 16), 
(16, 17), (17, 18), (19, 20)]) 
t4c20_22minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (4, 5), (4, 19), (5, 6), (5, 13), 
(5, 14), (5, 15), (5, 16), (5, 17), (5, 18), (5, 19), (5, 20), (6, 7), (6, 8), 
(6, 9), (6, 10), (6, 11), (6, 20), (7, 8), (8, 9), (9, 10), (10, 11), (11, 12), 
(11, 20), (12, 13), (12, 20), (13, 14), (13, 20), (14, 15), (15, 16), (16, 17), 
(17, 18), (18, 19)]) 
t4c20_23minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
Wig CB A) 9 C339 TDs 5. B85 "Be 90's C355 20): §. (CB SD 3 12) OS 138925 Sy TA), 
(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (4, 5), (4, 19), (5, 6), (5, 13), 
(5, 14), (5, 15), (5, 16), (5, 17), (5, 18), (5, 19), (5, 20), (6, 7), (6, 8), 
(6, 9), (6, 10), (6, 11), (6, 12), (6, 20), (7, 8), (8, 9), (9, 10), (10, 11), 
(11, 12), (12, 13), (12, 20), (13, 14), (13, 20), (14, 15), (15, 16), (16, 17), 
(17, 18), (18, 19)]) 
t4c20_24minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
15 CB 5: Ais C875 <FD.3 5 CS, 85 C39) CS TO). (CBs PID 5 08. HD). 363s 13957 C35. T4)5 
(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (3, 20), (4, 5), (4, 20), (5, 6), 
(5, 12), (5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (5, 18), (5, 19), (5, 20), 
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(6, 7), (6, 8), (6, 9), (6, 10), (6, 11), (6, 12), (7, 8), (8, 9), (9, 10), 
(10, 11), (41, 12), (12, 13), (13, 14), (14, 15), (15, 16), (16, 17), (17, 18), 


(18, 19), (19, 20)]) 


t4c20_25minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 


7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (2, 18), (3, 4), (3, 18), (4, 5), (4, 14), (4, 15), (4, 16), (4, 
17), (4, 18), (4, 19), (4, 20), (5, 6), (5, 20), (6, 7), (6, 20), (7, 8), (7, 
20), (8, 9), (8, 20), (9, 10), (9, 20), (10, 11), (10, 20), (11, 12), (11, 20), 
(12, 13), (12, 20), (13, 14), (13, 19), (13, 20), (14, 15), (14, 19), (15, 16), 


(16, 17), (17, 18), (19, 20)]) 


t4c20_26minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 


7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (2, 18), (3, 4), (3, 18), (4, 5), (4, 15), (4, 16), (4, 17), (4, 
18), (4, 19), (4, 20), (5, 6), (5, 20), (6, 7), (6, 20), (7, 8), (7, 20), (8, 9) 


, (8, 20), (9, 10), (9, 20), (10, 11), (10, 20), (11, 12), (411, 20), (12, 13), 


(16, 17), (17, 18), (19, 20)]) 


t4c20_27minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 


7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (2, 18), (2, 19), (3, 4), (3, 19), (4, 5), (4, 15), (4, 16), (4, 
17), (4, 18), (4, 19), (4, 20), (5, 6), (5, 20), (6, 7), (6, 20), (7, 8), (7, 
20), (8, 9), (8, 20), (9, 10), (9, 20), (10, 11), (10, 20), (11, 12), (11, 20), 
(12, 13), (12, 20), (13, 14), (13, 20), (14, 15), (14, 20), (15, 16), (15, 20), 


(16, 17), (17, 18), (18, 19)]) 


t4c20_28minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 


EMG CD's Bg C25, 9) 25) 109.5. C2: AID)! 5 025° 120.4. 63, 4 (35: 12). C84 18) 5 04, - 80:5 
(4, 6), (4, 7), (4, 8), (4, 9), (4, 10), (4, 13), (4, 14), (4, 15), (4, 16), 
(4, 17), (4, 18), (4, 19), (4, 20), (5, 6), (6, 7), (7, 8), (8, 9), (9, 10), 
(10, 11), (10, 20), (11, 12), (11, 19), (11, 20), (12, 13), (12, 14), (12, 15), 
(12, 16), (12, 17), (12, 18), (412, 19), (13, 14), (14, 15), (15, 16), (16, 17), 


(17, 18), (18, 19), (19, 20)]) 


t4c20_29minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 


7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (3, 4), (3, 13), (3, 14) 
» (4, 5), (4, 6), (4, 7), (4, 8), (4, 9), (4, 10), (4, 11), (4, 12), (4, 14), 
(4, 15), (4, 16), (4, 17), (4, 18), (4, 19), (4, 20), (5, 6), (6, 7), (7, 8), 
(8, 9), (9, 10), (10, 11), (11, 12), (12, 13), (12, 20), (13, 14), (13, 15), 
(13, 16), (13, 17), (13, 18), (13, 19), (13, 20), (14, 15), (15, 16), (16, 17), 


(17, 18), (18, 19), (19, 20)]) 


t4c20_30minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 


7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (3, 4), (3, 17), (4, 5), (4, 6), (4, 7), (4, 8), (4, 9), (4, 10), 
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(4, 11), (4, 12), (4, 13), (4, 17), (4, 18), (4, 19), (4, 20), (5, 6), (6, 7), 
(7, 8), (8, 9), (9, 10), (10, 11), (41, 12), (12, 13), (13, 14), (13, 20), (14, 
15), (14, 19), (14, 20), (15, 16), (15, 19), (16, 17), (16, 18), (16, 19), (17, 
18), (18, 19), (19, 20)]) 
t4c20_3iminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (2, 18), (3, 4), (3, 18), (4, 5), (4, 6), (4, 7), (4, 8), (4, 9), 
(4, 10), (4, 11), (4, 12), (4, 13), (4, 14), (4, 15), (4, 18), (4, 19), (4, 20), 
(5, 6), (6, 7), (7, 8), (8, 9), (9, 10), (10, 11), (11, 12), (12, 13), (13, 14) 
» (14, 15), (15, 16), (15, 20), (16, 17), (16, 19), (16, 20), (17, 18), (17, 19) 
, (18, 19), (19, 20)]) 
t4c20_32minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (2, 18), (3, 4), (3, 18), (4, 5), (4, 6), (4, 7), (4, 8), (4, 9), 
(4, 10), (4, 11), (4, 12), (4, 13), (4, 14), (4, 16), (4, 18), (4, 19), (4, 20), 
(5, 6), (6, 7), (7, 8), (8, 9), (9, 10), (10, 11), (11, 12), (12, 13), (13, 14) 
» (14, 15), (14, 20), (15, 16), (15, 20), (16, 17), (16, 19), (16, 20), (17, 18) 
» (17, 19), (18, 19)]) 
t4c20_33minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (2, 18), (2, 19), (3, 4), (3, 19), (4, 5), (4, 6), (4, 7), (, 8), 
(4, 9), (4, 10), (4, 11), (4, 12), (4, 13), (4, 14), (4, 15), (4, 16), (4, 17), 
(4, 19), (4, 20), (5, 6), (6, 7), (7, 8), (8, 9), (9, 10), (10, 11), (41, 12), 
(12, 13), (13, 14), (14, 15), (15, 16), (16, 17), (17, 18), (17, 20), (18, 19), 
(18, 20), (19, 20)]) 
t4c20_34minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (2, 18), (2, 19), (2, 20), (3, 4), (3, 20), (4, 5), (4, 6), (4, 7) 
» (4, 8), (4, 9), (4, 10), (4, 11), (4, 12), (4, 13), (4, 14), (4, 15), (4, 16), 
(4, 17), (4, 18), (4, 19), (4, 20), (5, 6), (6, 7), (7, 8), (8, 9), (9, 10), 
(10, 11), (41, 12), (12, 13), (13, 14), (14, 15), (15, 16), (16, 17), (17, 18), 
(18, 19), (19, 20)]) 
t4c2i_iminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(2, 17), (2, 18), (3, 4), (3, 18), (4, 5), (4, 18), (4, 19), (4, 20), (4, 21), 
(5, 6), (5, 21), (6, 7), (6, 20), (6, 21), (7, 8), (7, 20), (8, 9), (8, 20), (9, 
10), (9, 20), (10, 11), (10, 20), (411, 12), (11, 20), (12, 13), (12, 20), (13, 
14), (13, 20), (14, 15), (14, 20), (15, 16), (15, 20), (16, 17), (16, 20), (17, 
18), (17, 19), (17, 20), (18, 19), (19, 20), (20, 21)]) 
t4c21_Qminwi = Graph([(1, 2), (1, 3), (1, 4), (41, 5), (1, 6), (2, 3), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
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(2, 17), (2, 18), (2, 19), (2, 20), (3, 4), (3, 20), (4, 5), (4, 20), (4, 21), 
(5, 6), (5, 7), (5, 21), (6, 7), (7, 8), (7, 21), (8, 9), (8, 21), (9, 10), (9, 
21), (10, 11), (10, 21), (41, 12), (41, 21), (12, 13), (12, 21), (13, 14), (13, 
21), (14, 15), (14, 21), (15, 16), (15, 21), (16, 17), (16, 21), (17, 18), (17, 
21), (18, 19), (18, 21), (19, 20), (19, 21), (20, 21)]) 
t4c21_3minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (25 8)5 O25 9), CQ 1005, C25. 210-5 C2 12) O25. 118). 5, C25. 14) (2, 15).,. C25. 16). 
(2, 17), (2, 18), (2, 19), (3, 4), (3, 19), (4, 5), (4, 19), (4, 20), (4, 21), 
(5, 6), (5, 21), (6, 7), (6, 20), (6, 21), (7, 8), (7, 20), (8, 9), (8, 20), (9, 
10), (9, 20), (10, 11), (10, 20), (41, 12), (11, 20), (12, 13), (12, 20), (143, 
14), (13, 20), (14, 15), (14, 20), (15, 16), (15, 20), (16, 17), (16, 20), (17, 
18), (17, 20), (18, 19), (18, 20), (19, 20), (20, 21)]) 
t4c21_4minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(2, 17), (2, 18), (2, 19), (2, 20), (3, 4), (3, 20), (4, 5), (4, 20), (4, 21), 
(5, 6), (5, 21), (6, 7), (6, 21), (7, 8), (7, 21), (8, 9), (8, 21), (9, 10), (9, 
21), (10, 11), (10, 21), (411, 12), (41, 21), (12, 13), (12, 21), (13, 14), (13, 
21), (14, 15), (14, 21), (15, 16), (15, 21), (16, 17), (16, 21), (17, 18), (17, 
21), (18, 19), (18, 21), (19, 20), (19, 21), (20, 21)]) 
t4c21i_5minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(2, 17), (2, 18), (2, 19), (3, 4), (3, 19), (4, 5), (4, 19), (4, 20), (4, 21), 
(5, 6), (5, 21), (6, 7), (6, 21), (7, 8), (7, 21), (8, 9), (8, 20), (8, 21), (9, 
10), (9, 20), (10, 11), (10, 20), (41, 12), (11, 20), (12, 13), (12, 20), (143, 
14), (13, 20), (14, 15), (14, 20), (15, 16), (15, 20), (16, 17), (16, 20), (17, 
18), (17, 20), (18, 19), (18, 20), (19, 20), (20, 21)]) 
t4c21_6minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(2, 17), (2, 18), (2, 19), (3, 4), (3, 19), (4, 5), (4, 19), (4, 20), (4, 21), 
(5, 6), (5, 21), (6, 7), (6, 21), (7, 8), (7, 21), (8, 9), (8, 21), (9, 10), (9, 
21), (10, 11), (10, 21), (11, 12), (41, 21), (12, 13), (12, 21), (413, 14), (13, 
21), (14, 15), (14, 21), (15, 16), (15, 20), (15, 21), (16, 17), (16, 20), (17, 
18), (17, 20), (18, 19), (18, 20), (19, 20), (20, 21)]) 
t4c21_7minwi = Graph([(1, 2), (1, 3), (1, 4), (41, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(2, 17), (2, 18), (2, 19), (3, 4), (3, 19), (4, 5), (4, 19), (4, 20), (4, 21), 
(5, 6), (5, 21), (6, 7), (6, 21), (7, 8), (7, 21), (8, 9), (8, 21), (9, 10), (9, 
21), (10, 11), (10, 20), (10, 21), (141, 12), (11, 20), (12, 13), (12, 20), (13, 
14), (13, 20), (14, 15), (14, 20), (15, 16), (15, 20), (16, 17), (16, 20), (17, 


18), (17, 20), (18, 19), (18, 20), (19, 20), (20, 21)]) 
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t4c21_8minwi 
(3, 


(4, -13)-4 


(9°53 100); 


17), (17, 18), 


t4c21_9minwi 


(3, 


21)-,- €5:,-6)-5 


19), 


15), (9, 10), 


17), (17, 18), 


t4c21_10minwi 


7), (2, 8), (2 


16), (2, 17), 


(4, 9), (4, 


(8, 9), (9, 


(13, 21), (14, 


(17, 18), (17, 


t4c21_11minwi 


7), (2, 8), (2 


16), (2, 17), 
» G, 


(9, 


20), (4, 


21), (10, 


(13, 21), (14, 


(17, 18), (17, 


t4c21_12minwi 


7), (2, 8), (© 


16), (2, 17), 


(4, 9), (4, 


21), (10, 11) 


21), (14, 15) 


18), (17, 20) 


t4c21_13minwi 
sg CDS 


8), (2 


16), (2, 17), 
» G, 


(9, 


20), (4, 


21), (10, 


Graph([(1, 


Graph([(1, 


Graph([(1, 


10), 


10), 


Graph([(1, 


Graph ([(1, 


19), 


Graph([(1, 


11), 


2), (4, 


(3, 


3), (1, 


(4, 


4), (1, 


(4, 


5), (2, 3), (2, 5), (2, 6), (2, 7) 


4), (3, 8), 9), 5), 6), (4, 9), (4, 10), (4, 11), (4, 


(4, 14), (4, 15), (4, 16), (4, 17), (4, 18), (4, 19), (4, 20), (4, 


(6, 7), (6, 21), (7, 8), (7, 16), (7, 17), (7, 18), (7, 19), (7, 


(8, 9), (8, 10), (8, 11), (8, 12), (8, 13), (8, 14), (8, 15), (8, 


CHO: BAD ss CbL 5: 1205 5G 25. 13). 4° C135 


219.1.) 
4), (1, 
(4, 


14), (14, 15), (15, 16), (16, 


(18, 19), (19, 20), (20, 


2) 3 Chg Bde Ch 


(4, 


5), (2, 3), (2, 5), (2, 6), (2, 7) 


4), (3, 8), (3, 9), 5), 6), (4, 9), (4, 10), (4, 11), (4, 


(4, 14), (4, 15), (4, 16), (4, 17), (4, 18), (4, 19), (4, 20), (4, 


(6, 7), (6, 21), (7, 8), (7, 15), (7, 16), (7, 17), (7, 18), (7, 


(7, 21), (8, 9), (8, 10), (8, 11), (8, 12), (8, 13), (8, 14), (8, 


(10, 11), (11, 12), (12, 13), (13, 


21)]) 
4), 


14), (14, 15), (15, 16), (16, 


(18, 19), (19, 20), (20, 


2), (1, 


10), 


3), (4, 


11), 


(1, 5), (2, 3), (2, 5), (2, 6), (2, 


» 9), 


(2, 


(2, (2, (2, 12), (2, 13), (2, 14), (2, 15), (2, 


18), (2, 19), (3, 4), (3, 19), (4, 5), (4, 6), (4, 7), (, 8), 


(4, 11), (4, 19), (4, 20), (4, 21), (5, 6), (6, 7), (7, 8), 


(105° Lf s- City 120-4. C1 24)4)- C1255. 13:49 “C125. 3219.5 CLS. 14s 


15), (14, 21), (15, 16), (15, 20), (15, 21), 


21)]) 
3), 


(16, 17), (16, 20), 


20), (18, 19), (18, 20), (19, 20), (20, 


a, (1, 


10), 


3), (4, 


11), 


4), (1, 


12), 


5), (2, (2, 5), (2, 6), (2, 


» 9), 
(2, 


(2, (2, (2, (2, 13), (2, 14), (2, 15), (@, 


18), (2, 19), (3, 4), (3, 19), (4, 5), (4, 6), (4, 7), (4, 19) 


21), (5, 6), (6, 7), (7, 8), (7, 21), (8, 9), (8, 21), (9, 10), 


11), (10, 21), (11, 12), (11, 21), (12, 13), (12, 21), (13, 14), 


15), (14, 21), (15, 16), (15, 20), (15, 21), 


21)]) 
3), 


(16, 17), (16, 20), 


20), (18, 19), (18, 20), (19, 20), (20, 


2), (1, 


10), 


3), (1, 


11), 


4), (1, 


12), 


5), (2, (2, 5), (2, 6), (2, 


» 9), 
(2, 


Q, (2, (2, (2, 13), (2, 14), (2, 15), (@, 


18), (2, 19), (3, 4), (3, 19), (4, 5), (4, 6), (4, 7), (, 8), 


(4, 20), (4, 21), (5, 6), (6, 7), (7, 8), (8, 9), (9, 10), (9, 


» (10, 21), (11, 12), (11, 21), (12, 13), (12, 21), (13, 14), (13, 


» (14, 21), (15, 16), (15, 20), (15, 21), 


21)]) 
(2, 


(16, 17), (16, 20), (17, 


» (18, 19), (18, 20), (19, 20), (20, 


a, G4, 


10), 


3), (1, 


11), 


4), (1, 


12), 


5), 3), (2, 5), (2, 6), (2, 


» 9), 
(2, 


(2, (2, (2, (2, 13), (2, 14), (2, 15), (@, 


18), (2, 19), (3, 4), (3, 19), (4, 5), (4, 6), (4, 7), (4, 19) 


21), (5, 6), (6, 7), (7, 8), (7, 21), (8, 9), (8, 21), (9, 10), 


(10, 21), (11, 12), (11, 21), (12, 13), (12, 20), (12, 21), 
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(13, 14), (13, 20), (14, 15), (14, 20), (15, 16), (15, 20), (16, 17), (16, 20), 
(17, 18), (17, 20), (18, 19), (18, 20), (19, 20), (20, 21)]) 
t4c21_14minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (4, 5), (4, 6), (4, 9), (4, 10), 
(4, 11), (4, 12), (4, 13), (4, 14), (4, 15), (4, 16), (4, 17), (4, 18), (4, 19), 
(4, 20), (4, 21), (5, 6), (6, 7), (6, 21), (7, 8), (7, 16), (7, 17), (7, 18), 
(7, 19), (7, 20), (7, 21), (8, 9), (8, 11), (8, 12), (8, 13), (8, 14), (8, 15), 
(8, 16), (9, 10), (9, 11), (411, 12), (12, 13), (13, 14), (14, 15), (15, 16), 
(16, 17), (17, 18), (18, 19), (19, 20), (20, 21)]) 
t4c21_15minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (, 
16), (2, 17), (2, 18), (2, 19), (3, 4), (3, 19), (4, 5), (4, 11), (4, 12), (4, 
13), (4, 14), (4, 15), (4, 16), (4, 17), (4, 18), (4, 19), (4, 20), (4, 21), (5, 
6), (5, 21), (6, 7), (6, 21), (7, 8), (7, 21), (8, 9), (8, 21), (9, 10), 9, 
21), (10, 11), (10, 20), (10, 21), (11, 12), (411, 20), (12, 13), (13, 14), (14, 
15), (15, 16), (16, 17), (17, 18), (18, 19), (20, 21)]) 
t4c21_16minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (3, 20), (4, 5), (4, 20), (5, 6), 
(5, 11), (5, 12), (5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (5, 18), (5, 19), 
(5, 20), (5, 21), (6, 7), (6, 8), (6, 9), (6, 21), (7, 8), (8, 9), (9, 10), (9, 
21), (10, 11), (10, 21), (41, 12), (411, 21), (12, 13), (13, 14), (14, 15), (15, 
16), (16, 17), (17, 18), (18, 19), (19, 20)]) 
t4c21_17minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (3, 20), (4, 5), (4, 20), (5, 6), 
(5, 11), (5, 12), (5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (5, 18), (5, 19), 
(5, 20), (5, 21), (6, 7), (6, 8), (6, 9), (6, 10), (6, 21), (7, 8), (8, 9), ©, 
10), (10, 11), (10, 21), (11, 12), (11, 21), (12, 13), (13, 14), (14, 15), (15, 
16), (16, 17), (17, 18), (18, 19), (19, 20)]) 
t4c21_18minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
TD 9 (Bie A 5 (3p TO 5. B85 Be 90s 1035 10). 9. Cy Dy 3) 12 68. 13027 C35: TAs, 
(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (3, 20), (3, 21), (4, 5), (4, 21), 
(5, 6), (5, 10), (5, 11), (5, 12), (5, 13), (5, 14), (5, 15), (5, 16), (5, 17), 
(5, 18), (5, 19), (5, 20), (5, 21), (6, 7), (6, 8), (6, 9), (6, 10), (7, 8), 
(8, 9), (9, 10), (10, 11), (41, 12), (12, 13), (13, 14), (14, 15), (15, 16), 
(16, 17), (17, 18), (18, 19), (19, 20), (20, 21)]) 
t4c21_19minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (2, 18), (3, 4), (3, 18), (4, 5), (4, 16), (4, 17), (4, 18), (4, 


19), (4, 20), (4, 21), (5, 6), (5, 21), (6, 7), (6, 20), (6, 21), (7, 8), (7, 


158 


20), 
(12, 


(15, 


(8, 
13), 
20), 


t4c21_20minwi 


7), 


16), 


t4c21_21iminwi 


7, 


16), 


t4c21_22minwi 


7), 
16), 


t4c21_23minwi 


7), 
16), 
15), 
7); 
21), 


15), 


t4c21_24minwi 


7), 
(3, 

(5, 
(6, 

(10, 


(15, 


t4c21_25minwi 


7), 
(3, 


C2, 


(2, 


(2, 


(2, 


C2) 
(2, 


(2, 
(2, 
(4, 

(6, 
(11, 


(15, 


(3, 
15), 

13), 
7), 
11), 


16), 


(3, 


15), 


8), 


8), 


8), 


8), 


21), 


4), 


4), 


9), 
(12, 
(16, 


AT) 


» (9, 


17), 


» 9, 


17), 


17), 
16), 


12), 
16), 


(3, 
(5, 
(6, 

(11, 

(16, 


(3, 


(8, 


(2, 


(2, 


(2, 


C2; 


(7, 


G3, 


14), 


8), 


(3, 


20), 
ay Ie 


Graph([(1, 


9), 


(2, 


10), 


Graph([(1, 


9), 
(2, 
(5, 


21), 


Graph([(1, 


9), 
(2, 


Graph([(1, 


9), 
(2, 
(4, 
8) 
(11, 


(16, 


Graph([(1, 


7), 
16), 


12), 
17), 


Graph([(1, 


7), 
16), 


20), 


18), 


18), 
6), 


18), 


18), 
17), 


(5, 


(6, 


(9 
(13, 


(16, 


(2, 


(9, 
(13, 


(17, 


(2, 


(5 
(10, 
(14, 


(17, 


(2, 


(9, 
(13, 
(17, 


(2, 


» 7, 
21), 
17), 


C3, 
(3, 


9), 
(11, 


(17, 


(3, 
(3, 


2), 


(2, 


2), 


(2, 


2), 


(2, 


2), 


(2, 
(4, 


2), 


17), 


15), 


2), 


17), 


, 10) 
14), 


19), 


10), 


21), 


21), 


18), 


10), 


, 21) 


11), 


15), 


20), 


10), 


21), 


21), 


21), 


10), 


21), 


(12, 


(17, 


8), 


(6, 


21), 


18), 


8), 


(1, 


19), 


(1, 


19), 


(1, 


19), 


(1, 


19), 
18), 


(1, 
(3, 
(3, 


(5, 


(1, 
(3, 
(3, 


» 9, 
(13, 
(17, 
3), 
(2, 


(3 


(10, 

(14, 
(17, 
3), 
(2, 
(3 
» (6, 
(10, 
(14, 
(18, 
3), 
(2, 
(2 


(10, 
(14, 
(18, 
3), 
(2, 
(3 


(8, 
13), 
18), 
3), 
9) 


16) 
10), 
(12, 
(18, 
3), 


9) 


11), 


11), 


11), 


11), 


(4, 


9), 


18), 


18), 


20), 
20), 
18), 


(1, 


» 4); 


11), 


15), 
20), 


Cis 


» 4), 
7), 
21), 
21), 
19), 


(1, 


, 20) 


11), 


15), 
19), 


Gis; 


> 4), 
19) 


(12, 
(18, 
(1, 
» 6, 


» (5, 
(6, 
13), 
19), 
(i, 


» G, 


(2, 


(2, 


(2, 


(2, 


(8, 


(3, 


11), 


(3, 


(10, 
(14, 
(19, 
(1 
12) 


4), 


(3, 


(10, 
(14, 
(18, 

4), 

12) 
(3, 

(6, 
(11, 
(15, 
(18, 

4), 

12) 


» G, 


(10, 
(14, 
(18, 

4), 

12) 
(3, 

» , 

21) 
20), 
19), 

4), 

10), 
19), 

17), 


(12, 

(19, 
4), 
10), 

19), 
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(1, 
» 2, 

19), 
21), 


(1, 


» (2, 


(1, 
» (2, 
19), 


(1, 


(6, 


(1, 


11), 
15), 
20), 
» 5) 


> (2 


19), 


21), 


21), 
19), 


5) 


12), 
16), 
20), 


5) 


4), 


21), 


21), 
21), 


20), 


» (9, 


(12, 
(20, 


C35 


(3, 


(5, 


21), 


(7, 


5), 


5), 


21), 


(10, 
(14, 
(20, 


» Q, 


gp 13D) 


(4, 


(11, 
(15, 
(20, 

» (2, 

13) 

(4, 

8) 
(11, 
(15, 
(20, 

» @, 

13) 

(3, 


(11, 
(15, 
(19, 
(1, 
13) 
(4, 
(4, 
10) 
21), 


5), 


12), 


5), 


20), 


12), 


5), 
21), 


20), (11, 12), (11, 20), 


20), 
21)]) 
3), 


(16, 16), (15, 19), 


(2, 5), (2, 6), (2, 


(2, 14), (2, 15), (2, 


(4, 17), (4, 18), (4, 


(7, 8), (7, 21), (8, 9) 


(11, 21), (12, 13), 
16), 
21)]) 


3), 


(16, 21), (16, 17), 


(2, 5), (2, 6), (2, 


» (2, 14), (2, 15), (2, 


(4, 18), (4, 19), (4, 


» (7, 21) 


21), 


21), (8, 9), (8, 


(12%, $139.5 2 21)y 
21), 
21)]) 


3), 


(16, 17), (16, 20), 


(2, 5), (2, 6), (2, 


» (2, 14), (2, 15), (2, 


(4, 5), (4, 18), (4, 


(7, 8), (7, 21), (8, 9) 


(11, 21), (12, 13), 
16), 
20)]) 


6), 


(15, 21), (16, 17), 


(2, 3), (2, 6), (2, 


» Q, 
(4, 


14), (2, 15), (2, 


13), (4, 14), (4, 


(5, 6), (5, 21), (6, 


» 9, 
(13, 


21), (10, 11), (10, 


14), (13, 20), (14, 


21)]) 


(2, 

11), 
20), 

18), 


(13, 


20)]) 


(3, 
(3, 


5), 


11), 
20), 


(7, 


(2, 


3), (2, 5), (2, 6), (2, 


(335.- 12): G34? 1398, - C3, 14:5 


(4, 5), (4, 20), (5, 6), 


(5, 19), (8, 20), (5; 21), 


8), (8, 9), (9, 10), 


14), (13, 21), (14, 15), 


3), (2, 5), (2, 6), (2, 


(3%, 42).5- C35. 4304 035. °14):, 


(4, 5), (4, 20), (5, 6), 


(5, 13), 

(6, 7), 
10), (10 
16), (16 
t4c21_26minwi 
7), (3, 4 

(3, 15), 

(5, 6), 

(5, 20), 


(5, 


(6, 


14), (5, 


8), (6, 9 


ET EE 


15), 


», (6, 


2), 


9p AED yp CET. 18), 


d, 
(3 
(5, 


(5 


(8, 9), (9, 


(16, 17), 
t4c21_27minwi 
7), (2, 8 
16), (2, 
17), (4, 
21), (7, 
(11, 12), 
(14, 19), 
t4c21_28minwi 
1) 50258 
16), (2, 
17), (4, 
8), (7, 2 
(11, 21), 
(15, 16), 
t4c21_29minwi 
T5023 8 
16), (2, 
18), (4, 
21), (8, 
(12, 13), 
(15, 20), 
t4c21_30minwi 
7), (2, 8 
16), (2, 


17), (4, 


(17, 18), (18, 


), 

17) 
18) 
8), 


Graph([(1, 
(3, 7), © 
y S16). G3; 
12), (5, 
gi 249.5, CE; 


10), (10, 


Graph (([(1, 
(2, 99, (@ 
pe CQ! AB) 
» (4, 19), 
(7, 20), 


2), 
, 8) 
17) 
13), 
7), 


11), 


2), 

, 10 
(3, 
(4, 
(8, 


(11, 20), (12, 1 


(15, 16), (16, 1 


), 
17) 
18) 


1), 


Graph([(1, 
(2, 9), (@ 
1 C23. 18)%, 
» (4, 19), 


2), 
, 10 
(2, 
(4, 


(8, 9), (8, 2 


(12, 13), (12, 2 


(15, 20), (16, 1 


), 

17) 
19) 
9), 


Graph([(1, 
Qs 905002 
# 1C2%. 18), 
» (4, 20), 
(8, 21), 


(12, 21), (1 


(16, 17), @ 


); 
17) 


18) 


8), (7, 21), 


(11, 21), 
(16, 21), 


t4c21_31minwi 


Graph([(1, 


(2, 9), (, 


C29 1B Yes 


» (4, 19), 


(8, 9), (8, 


(12, 13), (1 


(16, 17), (4 


7), (2, 8), 


Graph([(1, 


(25, °9)' 54°; 


2), 

, 10 
(2, 
(4, 
(9, 


3, 1 


(5, 


(12, 
(18, 
(1, 
» 63 
» 63 
(5, 
(6, 


(14 


19), 


(1, 


16) 


10), 


13) 
19) 
3) 


» 9) 


, 18), (3, 19), 


14) 
8), 


§ OS AD go C8: 


(6, 11), 
» (12, 2 


Ly oC 


» (19, 20)]) 


(1, 4), 


(a1, 


5 G35 109,5. 163 


» C5, 16), (5 


(6, 9), 


p82) C2, 


(19, 
3), 


4. €2, 2 


4), 

20) 
9), 
3), 
7), 


(1, 


(3, 
» (4 
(8, 
(12, 
(17, 

3), 


Di C2, 2 


19) 

20) 
1), 
1) 
7), 


(1, 


» 3 
» (4 
(9, 

(13, 
(17, 
3), 


), (2, 1 


19) 

21) 
10), 
4), 


6: 20), 


2), 


(2, 


(4, 


10), 


(1, 


19) 


20) 


21), 


235/21 


6:,. 21), 


2), 


10), 


(1, 


(2, 


(2, 


» (3 
» (5 
(9, 
(13, 
(17, 
3), 


» Q 


(6, 


13), 


20), (20, 21 


(1, 4), 
12 5,-C25, 
18), (4 


(1, 
12), 


» 5), 


» 21), (5, 6) 


20), (9, 


20), (13, 
18), (19, 


(1, 4), 
1) §,0 (25, 


» 4), (3 


10), 


(1, 
12), 


, 19) 


» 21), (5, 6) 


10), (9, 


14), (13, 


18), (18, 


(1, 4), 
1), (2, 
» 4), (3 


5 1D. G5 


21), (10, 
21), (14, 


18), (18, 


(1, 4), 


1d) >s, “C24 


21), 


(1, 
12):-5 
, 19) 


, 21) 


(1, 


12), 


» 20), (3, 4) 


» (4, 21), (5, 6) 


(9, 
(13, 
(17, 


3), 


10), (9, 


14), (13, 
18), (18, 


(1, 4), 


Tt) ger C23 
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21), 


(1, 


12), 


5), 


(3, 


, 
10) 
(13 
d]) 
5), 
(2, 

(4 


20), 


6), (5, 1 


» (6, 


, 14) 


(2, 
13); 
, 14) 


oN EB BA: 


(9 


14), 
20), 


5), 


(2, 


, 20) 
(13, 
(20, 
(2, 
13), 


» (4, 5) 


Fae 


5, 21 


(10, 11 


21), 


19), 


5), 
(2, 
» ¢ 
» ¢ 


11), 
15), 


19), 


5), 
(2, 
» ¢ 
» ¢ 

(1 


21), 
19), 


5), 


(2, 


(14, 
(20, 
(2, 
13), 
4, 5) 
6, 7) 
(10, 
(14, 
(20, 
(2, 
13), 


3, 20), 


5, 21 
0, 11 
(14, 
(19, 
(2, 
13), 


11) 


7), 
» ¢ 


» C14, 


3), 
(2, 
» (4 


(2, 
14 


ee 


», (6, 
» (10, 


19), 

21)] 

3), 
(2, 


» (4, 


dr, ¢ 


(1 
) 
(2, 


6.5) ~1:2)., 


15), 


5), 


»), @ 


(15 


(25 


got 


5), (4, 


7), (6, 


11), 


(10 


3, 20), 


5), 


14), (2 


6, 


), (10, 


15), 

21)] 

3), 
(2, 


» (4, 


» (6, 


21), 
20), 
21)] 
3), 
(2, 


(14, 


) 
(2, 


15), 


(2, 


, 16 


6), 
5), 
16), 
20), 
, 20 


(14, 


6), 


x TE); 


(4, 


7), (6, 


21), 


5), 


14), (2 


(1 

(1 
) 
(2, 


14), 


(4, 


», (6, 
), (10, 


15), 

20)] 

3), 
(2, 


(1 
) 
(2, 


14), 


16), 


21), 


(1 


20), 


(2, 


16), 
21), 
15.2 


(14, 


6), 


Paes) er 


(4, 


(7, 


A, 12); 


4, 21), 


5), 


(2, 


(2, 


5), (4, 


7), (6, 


21), 


(1 


4, 21), 


5), 


(2, 


(2, 


17), 
8), 
(11, 


(15, 


6), 


15), 


16), 


21), 


) > 


(2, 
(2, 
(4, 
(6, 
), 
15) 5 


(2, 
(2, 
(4, 
(7, 
2), 
21), 


(2, 
(2, 
(4, 
(7, 
21), 
16), 


(2, 
(2, 
(4, 


(7, 


dy ADD 


(15, 


6), 


15), 


16), 


(2, 


(2, 


16), 
16), 
21), 
(11, 
(14, 


t4c21_32minwi 


Ts 

16), 
16), 
D1), 
(11, 
(14, 


t4c21_33minwi 


Tes 

16), 
14), 
21), 
11), 


15), 


t4c21_34minwi 


15), 


16), 


t4c21_35minwi 


7), 
16), 
(4, 


» (17, 


t4c21_36minwi 


4), 
(3, 

(5, 
(5, 

(8, 


(15, 


(2, 


(2, 


(2, 


10), 


(3, 


10), 


20), 


(2, 17), (2, 18), (2, 19), (3, 4), (3, 19), (4, 5), (4, 14), (4, 15), (4, 


(4, 17), (4, 18), (4, 19), (4, 20), (4, 21), (5, 6), (5, 21), (6, 7), (6, 


(7, 8), (7, 21), (8, 9), (8, 21), (9, 10), (9, 21), (10, 11), (10, 21), 


(13, 14), 
21)]) 


3), 


12), (11, 21), (12, 13), (12, 20), (12, 21), (13, 20), (14, 15), 


(15, 16), (16, 17), (20, 


(1, 
(2, 


20), (17, 18), (18, 19), 


5), (2, (2, 5), (2, 6), (2, 


(2, 


2), 3), (1, 


11), 


4), (1, 


12), 


Graph([(1, 


8), (2, 9), (2, 10), (2, 13), (2, 14), (2, 15), (2, 


(2, 17), (2, 18), (2, 19), (3, 4), (3, 19), (4, 5), (4, 14), (4, 15), @, 


(4, 17), (4, 18), (4, 19), (4, 20), (4, 21), (5, 6), (5, 21), (6, 7), (6, 


(7, 8), (7, 21), (8, 9), (8, 21), (9, 10), (9, 21), (10, 11), (10, 21), 


(13, 20), 
21)]) 


3), 


12), (11, 21), (12, 13), (12, 21), (13, 14), (13, 21), (14, 15), 


20), (15, 16), (16, 17), (20, 


(1, 
(2, 


(17, 18), (18, 19), 


2), 5), (2, (2, 5), (2, 6), (2, 


(2, 


3), (1, 


11), 


4), (1, 


12), 


Graph([(1, 


8), (2, 9), (2, 10), (2, 13), (2, 14), (2, 15), (2, 


(2, 17), (2, 18), (2, 19), (2, 20), (3, 4), (3, 20), (4, 5), (4, 13), (4, 


(4, 20), (4, 21), (5, 


21), 


(4, 15), (4, 16), (4, 17), (4, 18), (4, 19), 6), (5, 


(6, 7), (6, 21), (7, 8), (7, 21), (8, 9), (8, 21), (9, 10), (9, (10, 


21), (12, 13), (12, 21), 


20)]) 
(2, 


C08 299, HLL: 12) Cra (13, 14), (13, 21), (14, 


(15, 16), (16, 17), (17, 18), (18, 19), (19, 


(1, 
(2, 


2), 3), (1, 5), 3), (2, 5), (2, 6), (2, 


11), 


Graph([(1, 4), (1, 


(2, 10), (2, 12), (2, 13), (3, 4), (3, 13), (3, 14) 


6), (4, 7), (4, 8), (4, 9), (4, 10), (4, 11), (4, 12), (4, 14), 


(4, 16), (4, 17), (4, 18), (4, 19), (4, 20), (4, 21), (5, 6), (6, 7), 


9), (9, 10), (10, 11), (411, 12), (12, 13), (12, 21), (13, 14), (13, 


18), (13, 19), (13, 20), 


21)]) 
(2, 


(13, 16), (13, 17), (13, (13, 21), (14, 15), (15, 


(16, 17), (17, 18), (18, 


(1, 
(2, 


19), (19, 20), (20, 


2), 5), 3), (2, 5), (2, 6), (2, 


(2, 


3), (1, 


11), 


4), (1, 


12), 


Graph([(1, 


8), (2, 9), (2, 10), (2, 13), (2, 14), (2, 15), (2, 


(2, 17), (2, 18), (3, 4), (3, 18), (4, 5), (4, 6), (4, 7), (4, 8), (4, 9), 


(4, 11), (4, 12), (4, 13), (4, 14), (4, 18), (4, 19), (4, 20), (4, 21), 


(6, 7), (7, 8), (8, 9), (9, 10), (10, 11), (11, 12), (12, 13), (13, 14) 


(14, 21), 20), (17, 18) 


21)]) 
(2, 


21), (15, 16), (15, 20), (15, (16, 17), (16, 


19), (17, 20), (18, 19), 
(1, 
(3, 
(3, 
(5, 
(6, 


(10, 


(19, 20), (20, 


= 3), (1, 6), (3, 


(3, 


Graph([(1, 2), 4), (1, 5), 3), (2, 5), (2, 


6), (3, 7), (3, 8), 9), 10), (3, 11), (3, 12), (3, 13), (3, 14), 


15), (3, 16), (3, 17), 18), (3, 19), (4, 5), (4, 19), (5, 6), (5, 9), 


(5, 11), (5, 12), 13), (5, 14), (5, 15), (5, 16), (5, 17), (5, 18), 


19), (5, 20), (5, 21), 7), (6, 21), (7, 8), (7, 20), (7, 21), (8, 9), 


(9, 10), (9, 20), 11), (11, 12), (12, 13), (13, 14), (14, 15), 


16), (16, 17), (17, 18), (18, 19), (20, 21)]) 
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t4c21_37minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 
4), (3, 6), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (4, 5), (4, 19), (5, 6), (5, 8), 
(5, 10), (5, 11), (5, 12), (5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (5, 18), 
(5, 19), (5, 20), (5, 21), (6, 7), (6, 21), (7, 8), (7, 21), (8, 9), (8, 20), 
(8, 21), (9, 10), (9, 20), (10, 11), (10, 20), (41, 12), (12, 13), (13, 14), 
(14, 15), (15, 16), (16, 17), (17, 18), (18, 19)]) 
t4c21_38minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 
4), (3, 6), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (3, 20), (4, 5), (4, 20), (5, 6), 
(5, 8), (5, 9), (5, 10), (5, 11), (5, 12), (5, 13), (5, 14), (5, 15), (5, 16), 
(5, 17), (5, 18), (5, 19), (5, 20), (5, 21), (6, 7), (6, 21), (7, 8), (7, 21), 
(8, 9), (8, 21), (9, 10), (10, 11), (11, 12), (12, 13), (13, 14), (14, 15), (15, 
16), (16, 17), (17, 18), (18, 19), (19, 20)]) 
t4c21_39minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 
4), (3, 6), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (3, 20), (3, 21), (4, 5), (4, 21), 
(5, 6), (5, 7), (5, 8), (5, 9), (5, 10), (5, 11), (5, 12), (5, 13), (5, 14), 
(5, 15), (5, 16), (5, 17), (5, 18), (5, 19), (5, 20), (5, 21), (6, 7), (7, 8), 
(8, 9), (9, 10), (10, 11), (411, 12), (12, 13), (13, 14), (14, 15), (15, 16), 
(16, 17), (17, 18), (18, 19), (19, 20), (20, 21)]) 
t4c22_1minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(2, 17), (2, 18), (2, 19), (3, 4), (3, 19), (4, 5), (4, 19), (4, 20), (4, 21), 
(4, 22), (5, 6), (5, 22), (6, 7), (6, 21), (6, 22), (7, 8), (7, 21), (8, 9), (8, 
21), (9, 10), (9, 21), (10, 11), (410, 21), (411, 12), (41, 21), (12, 13), (12, 
21), (13, 14), (13, 21), (14, 15), (14, 21), (15, 16), (15, 21), (16, 17), (16, 
21), (17, 18), (17, 21), (18, 19), (18, 20), (18, 21), (19, 20), (20, 21), (21, 
22)]) 
t4c22_Qminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(2, 17), (2, 18), (2, 19), (2, 20), (2, 21), (3, 4), (3, 21), (4, 5), (4, 21), 
(4, 22), (5, 6), (5, 7), (5, 22), (6, 7), (7, 8), (7, 22), (8, 9), (8, 22), (9, 
10), (9, 22), (10, 11), (10, 22), (41, 12), (11, 22), (12, 13), (12, 22), (13, 
14), (13, 22), (14, 15), (14, 22), (15, 16), (15, 22), (16, 17), (16, 22), (17, 
18), (17, 22), (18, 19), (18, 22), (19, 20), (19, 22), (20, 21), (20, 22), (21, 
22)]) 
t4c22_3minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 


(4, 22), (5, 6), (5, 22), (6, 7), (6, 21), (6, 22), (7, 8), (7, 21), (8, 9), (8, 
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21), (9, 10), (9, 21), (10, 11), (10, 21), (411, 12), (41, 21), (12, 13), (12, 
21), (13, 14), (13, 21), (14, 15), (14, 21), (15, 16), (15, 21), (16, 17), (16, 
21), (17, 18), (17, 21), (18, 19), (18, 21), (19, 20), (19, 21), (20, 21), (21, 
22)]) 
t4c22_A4minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(2, 17), (2, 18), (2, 19), (2, 20), (2, 21), (3, 4), (3, 21), (4, 5), (4, 21), 
(4, 22), (5, 6), (5, 22), (6, 7), (6, 22), (7, 8), (7, 22), (8, 9), (8, 22), (9, 
10), (9, 22), (10, 11), (10, 22), (41, 12), (11, 22), (12, 13), (12, 22), (13, 
14), (13, 22), (14, 15), (14, 22), (15, 16), (15, 22), (16, 17), (16, 22), (17, 
18), (17, 22), (18, 19), (18, 22), (19, 20), (19, 22), (20, 21), (20, 22), (21, 
22)]) 
t4c22_5minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(2, 17), (2, 18), (2, 19), (2, 20), (3, 4), (3, 20), (4, 5), (4, 20), (4, 21), 
(4, 22), (5, 6), (5, 22), (6, 7), (6, 22), (7, 8), (7, 22), (8, 9), (8, 21), (8, 
22), (9, 10), (9, 21), (10, 11), (10, 21), (411, 12), (41, 21), (12, 13), (12, 
21), (13, 14), (13, 21), (14, 15), (14, 21), (15, 16), (15, 21), (16, 17), (16, 
21), (17, 18), (17, 21), (18, 19), (18, 21), (19, 20), (19, 21), (20, 21), (21, 
22)]) 
t4c22_6minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(2, 17), (2, 18), (2, 19), (2, 20), (3, 4), (3, 20), (4, 5), (4, 20), (4, 21), 
(4, 22), (5, 6), (5, 22), (6, 7), (6, 22), (7, 8), (7, 22), (8, 9), (8, 22), (9, 
10), (9, 22), (10, 11), (10, 22), (41, 12), (11, 22), (12, 13), (12, 22), (13, 
14), (13, 22), (14, 15), (14, 22), (15, 16), (15, 22), (16, 17), (16, 21), (16, 
22), (17, 18), (17, 21), (18, 19), (18, 21), (19, 20), (19, 21), (20, 21), (21, 
22)]) 
t4c22_7minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(2, 17), (2, 18), (2, 19), (2, 20), (3, 4), (3, 20), (4, 5), (4, 20), (4, 21), 
(4, 22), (5, 6), (5, 22), (6, 7), (6, 22), (7, 8), (7, 22), (8, 9), (8, 22), (9, 
10), (9, 22), (10, 11), (10, 21), (10, 22), (11, 12), (11, 21), (12, 13), (12, 
21), (13, 14), (13, 21), (14, 15), (14, 21), (15, 16), (15, 21), (16, 17), (16, 
21), (17, 18), (17, 21), (18, 19), (18, 21), (19, 20), (19, 21), (20, 21), (21, 
22)]) 
t4c22_8minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 16), 
(2, 17), (2, 18), (2, 19), (2, 20), (3, 4), (3, 20), (4, 5), (4, 20), (4, 21), 
(4, 22), (5, 6), (5, 22), (6, 7), (6, 22), (7, 8), (7, 22), (8, 9), (8, 22), (9, 
10), (9, 22), (10, 11), (10, 22), (41, 12), (11, 22), (12, 13), (12, 22), (43, 
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14), (13, 22), (14, 15), (14, 21), (14, 22), (15, 16), (15, 21), (16, 17), (16, 
21), (17, 18), (17, 21), (18, 19), (18, 21), (19, 20), (19, 21), (20, 21), (21, 
22)]) 


t4c22_9minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7) 


» (2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 6), (4, 9), (4, 10), (4, 11), , 
12), (4, 13), (4, 14), (4, 15), (4, 16), (4, 17), (4, 18), (4, 19), (4, 20), (4, 
21), (4, 22), (5, 6), (6, 7), (6, 22), (7, 8), (7, 15), (7, 16), (7, 17), (7, 
18), (7, 19), (7, 20), (7, 21), (7, 22), (8, 9), (8, 10), (8, 11), (8, 12), (8, 
13), (8, 14), (8, 15), (9, 10), (10, 11), (11, 12), (12, 13), (13, 14), (14, 15) 


» (15, 16), (16, 17), (17, 18), (18, 19), (19, 20), (20, 21), (21, 22)]) 


t4c22_10minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 


7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (2, 18), (2, 19), (2, 20), (3, 4), (3, 20), (4, 5), (4, 6), (4, 7) 
» (4, 8), (4, 9), (4, 10), (4, 11), (4, 12), (4, 20), (4, 21), (4, 22), (5, 6), 
(6, 7), (7, 8), (8, 9), (9, 10), (10, 114), (11, 12), (12, 13), (12, 22), (13, 
14), (13, 22), (14, 15), (14, 22), (15, 16), (15, 22), (16, 17), (16, 21), (16, 
22), (17, 18), (17, 21), (48, 19), (18, 21), (19, 20), (19, 21), (20, 21), (21, 
22)]) 


t4c22_11minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 


7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (2, 18), (2, 19), (2, 20), (3, 4), (3, 20), (4, 5), (4, 6), (4, 7) 
» (4, 20), (4, 21), (4, 22), (5, 6), (6, 7), (7, 8), (7, 22), (8, 9), (8, 22), 
(9, 10), (9, 22), (10, 11), (10, 22), (11, 12), (11, 22), (12, 13), (12, 22), 
(13, 14), (13, 22), (14, 15), (14, 22), (15, 16), (15, 22), (16, 17), (16, 21), 
(16, 22), (17, 18), (17, 21), (18, 19), (18, 21), (19, 20), (19, 21), (20, 21), 
(21, 22)]) 


t4c22_12minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 


7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (@, 
16), (2, 17), (2, 18), (2, 19), (2, 20), (3, 4), (3, 20), (4, 5), (4, 6), (4, 7) 
» (4, 8), (4, 9), (4, 10), (4, 20), (4, 21), (4, 22), (5, 6), (6, 7), (7, 8), 
(8, 9), (9, 10), (10, 11), (10, 22), (11, 12), (11, 22), (12, 13), (12, 22), 
(13, 14), (13, 22), (14, 15), (14, 22), (15, 16), (15, 22), (16, 17), (16, 21), 
(16, 22), (17, 18), (17, 21), (18, 19), (18, 21), (19, 20), (19, 21), (20, 21), 
(21, 22)]) 


t4c22_13minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 


7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (3, 4), (3, 12), (4, 5), (4, 6), 
(4, 9), (4, 10), (4, 11), (4, 12), (4, 13), (4, 14), (4, 15), (4, 16), (4, 17), 
(4, 18), (4, 19), (4, 20), (4, 21), (4, 22), (5, 6), (6, 7), (6, 22), (7, 8), 
(7, 19), (7, 20), (7, 21), (7, 22), (8, 9), (8, 13), (8, 14), (8, 15), (8, 16), 
(8, 17), (8, 18), (8, 19), (9, 10), (9, 13), (10, 11), (11, 12), (13, 14), (14, 
15), (15, 16), (16, 17), (17, 18), (18, 19), (19, 20), (20, 21), (21, 22)]) 
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t4c22_14minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 
4), (3, 6), (3, 7), (3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (5, 6), (5, 9), 
(5, 10), (5, 11), (5, 12), (5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (5, 18), 
(5, 19), (5, 20), (5, 21), (5, 22), (6, 7), (6, 22), (7, 8), (7, 15), (7, 16), 
(7, 17), (7, 18), (7, 19), (7, 20), (7, 21), (7, 22), (8, 9), (8, 11), (8, 12), 
(8, 13), (8, 14), (8, 15), (9, 10), (9, 11), (11, 12), (12, 13), (13, 14), (14, 
15), (15, 16), (16, 17), (17, 18), (18, 19), (19, 20), (20, 21), (21, 22)]) 
t4c22_15minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (4, 5), (4, 6), (4, 9), (4, 10), 
(4, 11), (4, 12), (4, 13), (4, 14), (4, 15), (4, 16), (4, 17), (4, 18), (4, 19), 
(4, 20), (4, 21), (4, 22), (5, 6), (6, 7), (6, 22), (7, 8), (7, 17), (7, 18), 
(7, 19), (7, 20), (7, 21), (7, 22), (8, 9), (8, 11), (8, 12), (8, 13), (8, 14), 
(8, 15), (8, 16), (8, 17), (9, 10), (9, 11), (11, 12), (12, 13), (13, 14), (14, 
15), (15, 16), (16, 17), (17, 18), (18, 19), (19, 20), (20, 21), (21, 22)]) 
t4c22_16minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 
4), (3, 6), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (3, 20), (4, 5), (4, 20), (5, 6), 
(5, 7), (5, 8), (5, 20), (5, 21), (5, 22), (6, 7), (7, 8), (8, 9), (8, 22), (9, 
10), (9, 22), (10, 11), (10, 22), (41, 12), (11, 22), (12, 13), (12, 22), (13, 
14), (13, 22), (14, 15), (14, 21), (14, 22), (15, 16), (15, 21), (16, 17), (16, 
21), (17, 18), (17, 21), (18, 19), (18, 21), (19, 20), (19, 21), (20, 21), (21, 
22)]) 
t4c22_17minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (@, 
16), (2, 17), (2, 18), (2, 19), (2, 20), (3, 4), (3, 20), (4, 5), (4, 11), (4, 
12), (4, 13), (4, 14), (4, 15), (4, 16), (4, 17), (4, 18), (4, 19), (4, 20), (4, 
21), (4, 22), (5, 6), (5, 22), (6, 7), (6, 22), (7, 8), (7, 22), (8, 9), (8, 
22), (9, 10), (9, 22), (10, 11), (10, 21), (10, 22), (41, 12), (11, 21), (12, 
13), (13, 14), (14, 15), (15, 16), (16, 17), (17, 18), (18, 19), (19, 20), (21, 
22)]) 
t4c22_18minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
WD Bie: A ge C336 TD 1S. BY "Be 90s C83. 10). §. Cy ID 3) 1 663 P3027 C35: T4)s, 
(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (3, 20), (3, 21), (4, 5), (4, 21), 
(5, 6), (5, 11), (5, 12), (5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (5, 18), 
(5, 19), (5, 20), (5, 21), (5, 22), (6, 7), (6, 8), (6, 9), (6, 22), (7, 8), 
(8, 9), (9, 10), (9, 22), (10, 11), (10, 22), (11, 12), (11, 22), (12, 13), (13, 
14), (14, 15), (15, 16), (16, 17), (17, 18), (18, 19), (19, 20), (20, 21)]) 
t4c22_19minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
TBs: Aig C335 FI 9 OSs, 585 C3) CS TOD. (CBs MHD) §. 084 1D) 63 139-5, C33; T4945 
(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (3, 20), (3, 21), (4, 5), (4, 21), 


(5, 6), (5, 11), (5, 12), (5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (5, 18), 
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(5, 19), (5, 20), (5, 21), (5, 22), (6, 7), (6, 8), (6, 9), (6, 10), (6, 22), 
(7, 8), (8, 9), (9, 10), (10, 11), (10, 22), (11, 12), (11, 22), (12, 13), (13, 
14), (14, 15), (15, 16), (16, 17), (17, 18), (18, 19), (19, 20), (20, 21)]) 


t4c22_20minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 


7), (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
C3), 1b) C34 16)4) CS o AT) 4 Car 18): C35) 1996 Ss. 20). C39 BA 8522) C4: 2b).; 
(4, 22), (8, 6), (5, 10), (5, 11), (5, 12), (5, 13), (5, 14), (5, 15), (5, 16), 
(5, 17), (5, 18), (5, 19), (5, 20), (5, 21), (5, 22), (6, 7), (6, 8), (6, 9), 

(6, 10), (7, 8), (8, 9), (9, 10), (10, 11), (11, 12), (12, 13), (13, 14), (14, 


15), (15, 16), (16, 17), (17, 18), (18, 19), (19, 20), (20, 21), (21, 22)]) 


t4c22_21iminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 


7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (2, 18), (2, 19), (3, 4), (3, 19), (4, 5), (4, 17), (4, 18), (4, 
19), (4, 20), (4, 21), (4, 22), (5, 6), (5, 22), (6, 7), (6, 21), (6, 22), (7, 
8), (7, 21), (8, 9), (8, 21), (9, 10), (9, 21), (10, 11), (10, 21), (11, 12), 
(11, 21), (12, 13), (12, 21), (13, 14), (13, 21), (14, 15), (14, 21), (15, 16) 
(15, 21), (16, 17), (16, 20), (16, 21), (17, 18), (17, 20), (18, 19), (20, 21) 
(21, 22)]) 


t4c22_22minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 


7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (2, 18), (2, 19), (2, 20), (3, 4), (3, 20), (4, 5), (4, 18), (4, 
19), (4, 20), (4, 21), (4, 22), (5, 6), (5, 22), (6, 7), (6, 22), (7, 8), (7, 
22), (8, 9), (8, 22), (9, 10), (9, 22), (10, 11), (10, 22), (11, 12), (11, 22) 
(12, 13), (12, 22), (13, 14), (13, 22), (14, 15), (14, 22), (15, 16), (15, 22) 
(16, 17), (16, 22), (17, 18), (17, 21), (17, 22), (18, 19), (18, 21), (19, 20) 
(21, 22)]) 


t4c22_23minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 


7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (@, 
16), (2, 17), (2, 18), (2, 19), (2, 20), (3, 4), (3, 20), (4, 5), (4, 19), (4, 
20), (4, 21), (4, 22), (5, 6), (5, 22), (6, 7), (6, 22), (7, 8), (7, 22), (8, 9) 
» (8, 22), (9, 10), (9, 22), (10, 11), (10, 22), (11, 12), (11, 22), (12, 13), 
(12, 22), (13, 14), (13, 22), (14, 15), (14, 22), (15, 16), (15, 22), (16, 17), 
(16, 22), (17, 18), (17, 21), (17, 22), (18, 19), (18, 21), (19, 20), (19, 21), 
(21, 22)]) 


t4c22_24minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 


7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (@, 
16), (2, 17), (2, 18), (2, 19), (2, 20), (2, 21), (3, 4), (38, 21), (4, 5), 4, 
19), (4, 20), (4, 21), (4, 22), (5, 6), (5, 22), (6, 7), (6, 22), (7, 8), (7, 
22), (8, 9), (8, 22), (9, 10), (9, 22), (10, 11), (10, 22), (11, 12), (11, 22), 


(12, 13), (12, 22), (13, 14), (13, 22), (14, 15), (14, 22), (15, 16), (15, 22), 
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(16, 17), (16, 22), (17, 18), (17, 22), (18, 19), (18, 22), (19, 20), (19, 22), 
(20, 21)]) 
t4c22_25minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (2, 18), (2, 19), (2, 20), (3, 4), (3, 20), (4, 5), (4, 13), (4, 
14), (4, 15), (4, 16), (4, 17), (4, 18), (4, 19), (4, 20), (4, 21), (4, 22), (5, 
6), (5, 22), (6, 7), (6, 22), (7, 8), (7, 22), (8, 9), (8, 22), (9, 10), 9, 
22), (10, 11), (10, 22), (411, 12), (411, 22), (12, 13), (12, 21), (12, 22), (13, 
14), (13, 21), (14, 15), (15, 16), (16, 17), (17, 18), (18, 19), (19, 20), (21, 
22)]) 
t4c22_26minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (3, 20), (3, 21), (4, 5), (4, 21), 
(5, 6), (5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (5, 18), (5, 19), (5, 20), 
(5, 21), (5, 22), (6, 7), (6, 8), (6, 9), (6, 10), (6, 11), (6, 22), (7, 8), 
(8, 9), (9, 10), (10, 11), (411, 12), (11, 22), (12, 13), (12, 22), (13, 14), 
(13, 22), (14, 15), (15, 16), (16, 17), (17, 18), (18, 19), (19, 20), (20, 21)]) 
t4c22_27minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (3, 20), (3, 21), (4, 5), (4, 21), 
(5, 6), (5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (5, 18), (5, 19), (5, 20), 
(5, 21), (5, 22), (6, 7), (6, 8), (6, 9), (6, 10), (6, 11), (6, 12), (6, 22), 
(7, 8), (8, 9), (9, 10), (10, 11), (41, 12), (12, 13), (12, 22), (13, 14), (13, 
22), (14, 15), (15, 16), (16, 17), (17, 18), (18, 19), (19, 20), (20, 21)]) 
t4c22_28minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
1) CB)5 Age C339 $F) 3s G35, BS. “G3 90 OCS 5 DOD Gn. C8 TDS. CB BD “Ss 13)25,-C34. “T4)4 
(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (3, 20), (3, 21), (3, 22), (4, 5), 
(4, 22), (5, 6), (5, 12), (5, 13), (5, 14), (5, 15), (5, 16), (5, 17), (5, 18), 
(5, 19), (5, 20), (5, 21), (5, 22), (6, 7), (6, 8), (6, 9), (6, 10), (6, 11), 
(6, 12), (7, 8), (8, 9), (9, 10), (10, 11), (41, 12), (12, 13), (13, 14), (14, 
15), (15, 16), (16, 17), (17, 18), (18, 19), (19, 20), (20, 21), (21, 22)]) 
t4c22_29minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (@, 
16), (2, 17), (2, 18), (2, 19), (3, 4), (3, 19), (4, 5), (4, 15), (4, 16), (4, 
17), (4, 18), (4, 19), (4, 20), (4, 21), (4, 22), (5, 6), (5, 22), (6, 7), (6, 
21), (6, 22), (7, 8), (7, 21), (8, 9), (8, 21), (9, 10), (9, 21), (10, 11), (10, 
21), (11, 12), (11, 21), (12, 13), (12, 21), (13, 14), (13, 21), (14, 15), (14, 
20), (14, 21), (15, 16), (15, 20), (16, 17), (17, 18), (18, 19), (20, 21), (21, 
22)]) 
t4c22_30minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 


7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
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16), (2, 17), (2, 18), (2, 19), (2, 20), (3, 4), (3, 20), (4, 5), (4, 16), (4, 
17), (4, 18), (4, 19), (4, 20), (4, 21), (4, 22), (5, 6), (5, 22), (6, 7), (6, 
22), (7, 8), (7, 22), (8, 9), (8, 22), (9, 10), (9, 22), (10, 11), (10, 22), 
(11, 12), (411, 22), (12, 13), (12, 22), (13, 14), (13, 22), (14, 15), (14, 22), 
(15, 16), (15, 21), (15, 22), (16, 17), (16, 21), (17, 18), (18, 19), (19, 20), 
(21, 22)]) 
t4c22_3iminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (@, 
16), (2, 17), (2, 18), (2, 19), (2, 20), (3, 4), (3, 20), (4, 5), (4, 17), (4, 
18), (4, 19), (4, 20), (4, 21), (4, 22), (5, 6), (5, 22), (6, 7), (6, 22), (7, 
8), (7, 22), (8, 9), (8, 22), (9, 10), (9, 22), (10, 11), (10, 22), (11, 12), 
(11, 22), (12, 13), (12, 22), (13, 14), (13, 22), (14, 15), (14, 22), (15, 16), 
(15, 21), (15, 22), (16, 17), (16, 21), (17, 18), (17, 21), (18, 19), (19, 20), 
(21, 22)]) 
t4c22_32minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (2, 18), (2, 19), (2, 20), (2, 21), (3, 4), (3, 21), (4, 5), (4, 
17), (4, 18), (4, 19), (4, 20), (4, 21), (4, 22), (5, 6), (5, 22), (6, 7), (6, 
22), (7, 8), (7, 22), (8, 9), (8, 22), (9, 10), (9, 22), (10, 11), (10, 22), 
(141, 12), (41, 22), (12, 13), (12, 22), (13, 14), (13, 22), (14, 15), (14, 22), 
(15, 16), (15, 22), (16, 17), (16, 22), (17, 18), (17, 22), (18, 19), (19, 20), 
(20, 21)]) 
t4c22_33minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (3, 20), (3, 21), (4, 5), (4, 21), 
(5; 6), (5, 15), (5, 16), (6; 17), (, 18), (6, 19), (5, 20), (8, 21), (6, 22). 
(6, 7), (6, 8), (6, 9), (6, 10), (6, 11), (6, 12), (6, 13), (6, 22), (7, 8), 
(8, 9), (9, 10), (10, 11), (41, 12), (12, 13), (13, 14), (13, 22), (14, 15), 
(14, 22), (15, 16), (15, 22), (16, 17), (17, 18), (18, 19), (19, 20), (20, 21)]) 
t4c22_34minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (3, 4), (3, 7), (3, 8), (38, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (3, 20), (3, 21), (4, 5), (4, 21), 
(5, 6), (5, 15), (5, 16), (5, 17), (5, 18), (5, 19), (5, 20), (5, 21), (5, 22), 
(6, 7), (6, 8), (6, 9), (6, 10), (6, 11), (6, 12), (6, 13), (6, 14), (6, 22), 
(7, 8), (8, 9), (9, 10), (10, 11), (411, 12), (12, 13), (13, 14), (14, 15), (14, 
22), (15, 16), (15, 22), (16, 17), (17, 18), (18, 19), (19, 20), (20, 21)]) 
t4c22_35minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (3, 4), (3, 7), (3, 8), (3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), 
(3, 15), (3, 16), (3, 17), (3, 18), (3, 19), (3, 20), (3, 21), (3, 22), (4, 5), 
(4, 22), (5, 6), (5, 14), (5, 15), (5, 16), (5, 17), (5, 18), (5, 19), (5, 20), 
(5, 21), (5, 22), (6, 7), (6, 8), (6, 9), (6, 10), (6, 11), (6, 12), (6, 13), 
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(6, 14), (7, 8), (8, 9), (9, 10), (10, 11), (41, 12), (12, 13), (13, 14), (14, 
15), (15, 16), (16, 17), (17, 18), (18, 19), (19, 20), (20, 21), (21, 22)]) 
t4c22_36minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (3, 4), (3, 13), (3, 14) 
» (4, 5), (4, 6), (4, 7), (4, 8), (4, 9), (4, 10), (4, 11), (4, 14), (4, 15), 
(4, 16), (4, 17), (4, 18), (4, 19), (4, 20), (4, 21), (4, 22), (5, 6), (6, 7), 
(7, 8), (8, 9), (9, 10), (10, 11), (411, 12), (41, 22), (12, 13), (12, 21), (12, 
22), (13, 14), (13, 15), (13, 16), (13, 17), (13, 18), (13, 19), (13, 20), (13, 
21), (14, 15), (15, 16), (16, 17), (17, 18), (18, 19), (19, 20), (20, 21), (21, 
22)]) 
t4c22_37minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (3, 4), (3, 13), (3, 14) 
» (4, 5), (4, 6), (4, 7), (4, 8), (4, 9), (4, 10), (4, 11), (4, 12), (4, 14), 
(4, 15), (4, 16), (4, 17), (4, 18), (4, 19), (4, 20), (4, 21), (4, 22), (5, 6), 
(6, 7), (7, 8), (8, 9), (9, 10), (10, 11), (11, 12), (12, 13), (12, 22), (13, 
14), (13, 15), (13, 16), (13, 17), (13, 18), (13, 19), (13, 20), (13, 21), (13, 
22), (14, 15), (15, 16), (16, 17), (17, 18), (18, 19), (19, 20), (20, 21), (21, 
22)]) 
t4c22_38minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (2, 18), (2, 19), (3, 4), (3, 19), (4, 5), (4, 6), (4, 7), (4, 8), 
(4, 9), (4, 10), (4, 11), (4, 12), (4, 13), (4, 14), (4, 15), (4, 19), (4, 20), 
(4, 21), (4, 22), (5, 6), (6, 7), (7, 8), (8, 9), (9, 10), (10, 11), (41, 12), 
(12, 13), (13, 14), (14, 15), (15, 16), (15, 22), (16, 17), (16, 21), (16, 22), 
(17, 18), (17, 21), (18, 19), (18, 20), (18, 21), (19, 20), (20, 21), (21, 22)]) 
t4c22_39minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (, 
16), (2, 17), (2, 18), (2, 19), (2, 20), (3, 4), (3, 20), (4, 5), (4, 6), (4, 7) 
» (4, 8), (4, 9), (4, 10), (4, 11), (4, 12), (4, 13), (4, 14), (4, 15), (4, 16), 
(4, 17), (4, 20), (4, 21), (4, 22), (5, 6), (6, 7), (7, 8), (8, 9), (9, 10), 
(10, 11), (41, 12), (12, 13), (13, 14), (14, 15), (15, 16), (16, 17), (17, 18), 
(17, 22), (18, 19), (18, 21), (18, 22), (19, 20), (19, 21), (20, 21), (21, 22)]) 
t4c22_40minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (@, 
16), (2, 17), (2, 18), (2, 19), (2, 20), (3, 4), (3, 20), (4, 5), (4, 6), (4, 7) 
» (4, 8), (4, 9), (4, 10), (4, 11), (4, 12), (4, 13), (4, 14), (4, 15), (4, 16), 
(4, 18), (4, 20), (4, 21), (4, 22), (5, 6), (6, 7), (7, 8), (8, 9), (9, 10), 
(10, 11), (41, 12), (12, 13), (13, 14), (14, 15), (15, 16), (16, 17), (16, 22), 
(17, 18), (17, 22), (18, 19), (18, 21), (18, 22), (19, 20), (19, 21), (20, 21)]) 
t4c22_4iminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 
7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
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» (4, 16), (4, 17), (4, 18), (4, 19), (4, 21), (4, 22), (5, 6), (6, 7), (7, 8), 
(8, 9), (9, 10), (10, 11), (411, 12), (12, 13), (13, 14), (14, 15), (15, 16), 
(16, 17), (17, 18), (18, 19), (19, 20), (19, 22), (20, 21), (20, 22), (21, 22)]) 
t4c22_42minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (, 

7), (2, 8), (2, 9), (2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (2, 
16), (2, 17), (2, 18), (2, 19), (2, 20), (2, 21), (2, 22), (3, 4), (3, 22), (4, 
5), (4, 6), (4, 7), (4, 8), (4, 9), (4, 10), (4, 11), (4, 12), (4, 13), (4, 14), 

(4, 15), (4, 16), (4, 17), (4, 18), (4, 19), (4, 20), (4, 21), (4, 22), (5, 6), 

(6, 7), (7, 8), (8, 9), (9, 10), (10, 11), (11, 12), (12, 13), (13, 14), (14, 
15), (15, 16), (16, 17), (17, 18), (18, 19), (19, 20), (20, 21), (21, 22)]) 


#5-connected triangulations which maximize the WI 

t5ci2maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (5, 6), (5, 10), (5, 
11), (6, 7), (6, 11), (7, 8), (7, 11), (7, 12), (8, 9), (8, 12), (9, 10), (9, 
12), (10, 11), (10, 12), (11, 12)]) 

t5ci4maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (5, 6), (5, 10), (5, 
11), (6, 7), (6, 11), (6, 12), (7, 8), (7, 12), (7, 13), (8, 9), (8, 13), (9, 
10), (9, 13), (9, 14), (10, 11), (10, 14), (41, 12), (41, 14), (12, 13), (12, 
14), (13, 14)]) 

t5ciSmaxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (8, 9), (8, 13), (8, 
14), (9, 10), (9, 14), (10, 11), (10, 14), (10, 15), (41, 12), (11, 15), (12, 
13), (12, 15), (13, 14), (13, 15), (14, 15)]) 

t5c16_1maxwi = Graph([(1, 2), (1, 3), (1, 4), (41, 5), (1, 6), (2, 3), (2, 6), (2, 7) 
» (2, 8), (3, 4), (3, 8), (3, 9), (38, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (8, 9), (8, 
14), (9, 10), (9, 14), (9, 15), (10, 11), (10, 15), (11, 12), (11, 15), (11, 16) 
, (12, 13), (12, 16), (13, 14), (13, 16), (14, 15), (14, 16), (15, 16)]) 

t5c16_2Qmaxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7) 
» (2, 8), (3, 4), (3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (8, 9), (8, 
14), (9, 10), (9, 14), (9, 15), (10, 11), (10, 15), (10, 16), (11, 12), (11, 16) 
, (12, 13), (12, 16), (13, 14), (13, 15), (13, 16), (14, 15), (15, 16)]) 

t5ci7maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (8, 9), (8, 
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14), (8, 15), (9, 10), (9, 15), (9, 16), (10, 11), (10, 16), (41, 12), (11, 16), 
(12, 13), (12, 16), (12, 17), (13, 14), (13, 17), (14, 15), (14, 17), (15, 16), 
(15, 17), (16, 17)]) 
t5ci8maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (8, 
9), (8, 15), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (10, 11), (10, 18), 
(141, 12), (41, 18), (12, 13), (12, 17), (12, 18), (13, 14), (13, 16), (13, 17), 
(14, 15), (14, 16), (15, 16), (16, 17), (17, 18)]) 
t5ci9maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (7, 8), (7, 14), (7, 15), (8, 9) 
, (8, 15), (8, 16), (9, 10), (9, 16), (10, 11), (10, 16), (10, 17), (41, 12), 
(141, 17), (41, 18), (12, 13), (12, 18), (13, 14), (13, 18), (13, 19), (14, 15), 
(14, 19), (15, 16), (15, 17), (15, 19), (16, 17), (17, 18), (17, 19), (18, 19)]) 
t5c20Omaxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (7, 8), (7, 14), (7, 15), (7, 
16), (8, 9), (8, 16), (8, 17), (9, 10), (9, 17), (10, 11), (10, 17), (10, 18), 
(41, 12), (41, 18), (11, 19), (12, 13), (12, 19), (13, 14), (13, 15), (13, 19), 
(14, 15), (15, 16), (15, 19), (15, 20), (16, 17), (16, 20), (17, 18), (17, 20), 
(18, 19), (18, 20), (19, 20)]) 
t5cQimaxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (6, 15), (7, 8), (7, 15), (7, 
16), (8, 9), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (9, 19), (10, 11), 
(10, 19), (10, 20), (411, 12), (11, 20), (12, 13), (12, 20), (13, 14), (13, 19), 
(13, 20), (14, 15), (14, 18), (14, 19), (14, 21), (15, 16), (15, 21), (16, 17), 
(16, 21), (17, 18), (17, 21), (18, 19), (18, 21), (19, 20)]) 
t5c22_1maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7) 
» (2, 8), (2, 9), (3, 4), (3, 9), (38, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (6, 7), (6, 12), (7, 8), (7, 12), (7, 13), (7, 14), (7, 15), (8, 
9), (8, 15), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (9, 19), (10, 11), 
(10, 19), (41, 12), (411, 19), (12, 13), (12, 19), (13, 14), (13, 18), (13, 19), 
(13, 20), (14, 15), (14, 20), (14, 21), (15, 16), (15, 21), (16, 17), (16, 21), 
(16, 22), (17, 18), (17, 22), (18, 19), (18, 20), (18, 22), (20, 21), (20, 22), 
(21, 22)]) 
t5c22_Qmaxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7) 


11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (7, 15), (8, 
9), (8, 15), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (10, 11), (10, 18), 


Wal 


(11, 
(14, 
(17, 
(21, 


12), 
15), 
18), 
22)] 


(11, 

(14, 

(17, 
) 


18), 
20), 
19), 


t5c23maxwi 

(2, 8), 
11), (5, 
16), (7, 
11), (10 
18), (13 
17), (16 
20), (21 


t5c24maxwi 


(2, 


Graph ([(1 


9), 


12), (6, 7) 


17), (8, 9) 


» 20), (11, 
» 19), (13, 
» 22), (16, 
» 22), (21, 


Graph ([(1 


(2, 
6), 

16), 
11) 
20) 
23) 
20) 


t5c25maxwi 


(2, 
6), 
16), 
21), 
14), 
23), 
25), 


25), 


8), 
(5, 


(8, 


» (10, 
» (13, 
» (16, 
» (19, 


8), 
(5, 
(7, 
(10, 
(13, 
(16, 
(19, 


(24, 


(2, 
12) 


9), 


9), 


» (, 
(8, 
20), 
21), 
17), 
22), 


(2, 


16) 
(10, 
(14, 
(16, 
(19, 


Graph ([(1 


(2, 


9), 


(2; 


13), 


(12, 
(14, 


(17, 


2), 
4), 
» (6 
» (8 
12) 
21) 
23) 
23) 
2), 
10), 


» (8 
21) 
15) 
23) 
24) 
2), 
10), 


13), 
21), 
22), 


(6, 


(1, 


(3, 


3), 


9), 


,» 12), 


scl Deg 


+ “GL 


» (14, 


1. CLE, 


4) G22. 


(1, 
(3, 


ree ee 
» (11, 
» (14, 
+ CLE, 


26205 


(1, 
(3, 


7), 


3), 
4), 


3), 
4), 


(12, 
(15, 


(18, 


(1, 

G3, 
(6, 
(8, 
20), 
15), 
18), 
23)] 


(1, 


(6, 
(8, 


(3, 


12), 
19), 
18), 


21), 


(1, 


(3, 


13), 
18), 


18), 
16), 
19), 


4), 

10), 
13), 
18), 

(12, 

(14, 

(17, 
) 

4), 


10), 


(11, 
(14, 
(17, 
(22, 
4), 
10), 


(6, 
(9, 


(a1, 


(12, 
(15, 


(19, 


(1, 
(4, 

(6, 

(8, 
13) 
21) 
23) 


(a, 
(3, 


21), 
20), 
23), 
23), 


(3, 


19), 
21), 
20), 


5), 
5), 

14), 

19), 


sf ME25, 
» (14, 
» (18, 


5), 


(13, 
(16, 


(19, 


(1, 
(4, 
(6, 
(9, 


(a, 


6), 
10 
15 


10 


19), 
22), 
19), 


6), 


14), 
10), 


5), 


11), 
(7 
(9 
(12, 
(14, 
(17, 
(22, 
(1, 


11), 


12), 

17), 
11) 
22), 
17), 
20), 
25)]) 


(5, 


13), 


(6, 


7), 


(6, 


(8, 


9) 
(10, 
(14, 
(16, 


(19, 


t5c26maxwi 
(2, 8) 


11), (5 


(2, 


Graph ([(1 


9), 


12), (6, 7) 


» (8 
21), 
15), 
23), 


25), 


> (6 


» 17), 
(10, 
(14, 
(16, 
(20, 


16), 
(11, 
(13, 
(15, 
(19, 
(23, 


(8, 

12), 
20), 
24), 
25), 


24), 


9), 


(8, 


16), 


(8, 


D7 )..3 


(8, 


22), 
21), 
24), 
21), 


(8, 


(11, 
(13, 
(16, 
(20, 
(23, 


18), 
21) 5 
17), 
21), 


25), 


t5c27maxwi 


Graph ([(1 


(2, 
6), 


8), 


(5, 


(2, 
12) 


9), 


» 6, 


(2, 


13), 


(12, 
(14, 
(16, 
(20, 
(23, 
2), 

10), 


13), 
15), 
19), 
25), 


26), 


(6, 


(1, 


(3, 


7), 


3), 


4), 


(12, 
(14, 
(16, 
(20, 
(24, 


(1, 


(6, 


(3, 


13), 


13), 
18), 
(11, 
(14, 
(17, 
(20, 


18), 
17), 
21), 
24), 
26), 
25), 

4), 


10), 
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(6, 


(6, 
(8, 


12), 


22), 


18), 


23), 


(9, 

(12, 
(14, 
(17, 
(21, 
(25, 
(1, 


(3, 


14), 

19), 
(11, 
(15, 
(17, 
(20, 


10), 
18), 
22), 
18), 
22), 


(7, 


(4, 
» 8) 
, 18 
13), 
22), 
24), 
24), 
6), 
(4, 
8), 


14), 
17), 
22), 


(2, 
); 
), 
); 

(12 

(15 


(18 


(2, 
5), 
» (7 
), 

(12 

(15 

(18 

(23 

(2, 
5), 


(7, 


(4, 
(7, 
(9, 


(9, 


(13, 
(16, 
(20, 


3), 


8) 


, 20) 


, 16) 


» 21) 


3), 
(4, 


» 14) 


» 21), 
, 16), 
, 19), 


19), 
21), 
21), 


(13, 
(16, 
(20, 


(2, 


11), 
» (7, 
19), 
Pas Gey 
» (15, 


» (18, 


(2, 


11), 


19), 


,» 24)]) 


3), 
(4, 


(2, 
11), 


(7, 


(13, 
(15, 


(18, 


6), 


(5, 


(9, 


6), 
(4, 


(9, 


6), 
(4, 


15), 


(2, 


6), 
15), 
20), 
14), 
22), 
23), 


(2, 


12), 


20), 
14), 
22), 
24), 


(2, 


12), 


20), 
22), 
22), 


7), 
(5, 
(7, 

(10, 

(13, 

(16, 

(19, 


7), 


(5, 


(7, 


(10, 
(13, 
(15, 


(19, 


7), 


(5, 


14), 


(7, 


(9, 10 
22), 
16), 
24), 


25), 


(4, 


(9, 


10 


), 
(12, 
(15, 
(18, 
(21, 


(2, 
Dis 
» (7 


(9, 


(4, 


13) ? 
20), 
19) ? 


22), 


3), 


, 14) 


19), 


(9, 
(12, 
(15, 
(18, 
(23, 


15), 


20), 


22), 
21), 
24), 
24), 


(2, 


11), 


» (7, 


18), 


(13, 
(15, 
(17, 


(21, 


26)]) 


5), 


(1, 


6), 


14), 


11), 


(7, 


(4, 
8) 


14), 
16), 
19), 
26), 


(2, 


5), 


» (7, 


(10, 
(13, 
(15, 
(19, 
(22, 


3), 


(4, 


11), 


6), 


(5, 


(10, 


(2, 


6), 


15), 


(7, 
(9, 
(13, 
(15, 
(18, 
(23, 


7), 
(5, 


(7, 


18), 


Lt) 
22), 
20), 
23), 


(13, 
(15, 
(19, 
(22, 


(2, 


14), 


11), 


(7, 


6), 


(4, 


15), 


(2, 


12), 


19), 
23), 
24), 
26), 


7), 


(5, 


(7, 


16), 
11), 
20), 
23), 
25), 


27), 


(8, 
(10, 
(13, 
(16, 
(18, 


(23, 


9), 


t5c28maxwi 


(8 
20), 
21), 
17), 
26), 


24), 


, 16) 
(10, 
(14, 
(16, 
(19, 


(23, 


(2, 

11), 
14), 
(11, 
(14, 
(16, 
(19, 
(22, 
(26, 


t5c29maxwi 


(2, 
6), 

16), 
11), 
20), 
23), 
27), 
27), 
29), 


t5c30maxwi 


(2, 
6), 
16), 
oe a 
20), 
23), 
19), 
27), 


29), 


8), 
(5, 


(8, 


Graph ([(1 


(3, 


4), 


(3, 


8), 


8), 


12), 
19), 
23), 
25), 
27), 
27), 


(5, 
(8, 
(10, 
(13, 
(15, 
(18, 
(22, 
(26, 


(5, 
(8, 
(10, 
(13, 
(16, 
(18, 
(22, 


(25, 


(2, 
12), 
9), 


(2, 
12), 
9), 


30)]) 


t5c3imaxwi 


(2, 
11), 


16), 


8), 
(5, 


(8, 


12), 

15), 

(11, 
(14, 
(16, 
(20, 
(23, 
(26, 


9), 


20), 
21), 
24), 
199.5 
28), 
27), 


9), 


20), 
21), 
17), 
22), 
28), 


30), 


(6, 


(9, 


7), 


10), 


» (8, 
21), 
15), 
23), 
20), 
27), 
2), 
8), 
(6, 


(9, 


17), 
(11, 
(14, 
(16, 
(19, 


(24, 


(1, 
(3, 


3), 
9), 


(8, 
12), 
19), 
24), 
22), 
25), 
(1, 


(3, 


18), 
(11, 
(14, 
(17, 
(19, 
(24, 
4), 


10), 


(9, 
21), 
20), 
18), 
26), 
27), 

(1, 
(4, 


10), 


(12, 
(15, 
(17, 
(20, 


(25, 


(9, 


5), 


5), 


(a, 
(4, 


13), 
16), 
24), 
21), 
26), 

6), 


18), 


(9 
(12, 
(15, 
(17, 
(22, 
(25, 


(2, 


, 19) 
21), 
19), 
25), 
23), 
27), 

3), 


» 9, 
(13, 
(15, 
(18, 
(22, 


(26, 


(2, 


6), 


20), 
14), 
22), 
19), 
26), 
27)] 

(2, 


10), 


(4, 


11), 


(5, 


6), 


(10, 

(13, 

(15, 

(18, 

(22, 
) 

7), 


(5, 


12), 


15), 


(7, 


(9, 


8), 


(7, 


12), 


(7, 


13), 


(8, 


(5, 


(8, 


(5, 


(8, 


13), 
20), 
24), 
21), 
24), 
28), 


Graph ([(1 


(2, 


16) 
(10, 
(14, 
(16, 
(18, 
(23, 
(26, 


Graph ([(1 


(2, 


16) 
(10, 
(14, 
(16, 
(18, 
(23, 


(26, 


Graph ([(1 


(2, 


9), 


(3, 


13), 


13), 


12), 


9), 


(6, 


(8, 


7), 
16), 


(11, 
(15, 
(17, 
(20, 
(23, 
(27, 
2), 

10), 


» (8, 
21), 
15), 
17), 
22), 
24), 
28), 
2), 
10), 


» (8, 
21), 
15), 
23), 
26), 
24), 


27), 


2), 
4), 
(6, 
(8, 


(1, 


(6, 


(a, 


(6, 


18), 
16), 
18), 
25), 
27), 
28)1) 
3) 
(3, 
7), 
17), 
(11, 
(14, 
(16, 
(18, 
(23, 
(26, 
3) 
(3, 
7), 
17), 
(11, 
(14, 
(16, 
(18, 
(23, 


(26, 


4), 


4), 


(1, 
(3, 


3), 
9), 


(12, 
(15, 
(17, 
(20, 
(23, 


» 4, 
(3 
(6, 
(8, 
12), 
19), 
24), 
27), 
28), 
29), 
» a, 
(3 
(6, 
(8, 
12), 
19), 
24), 
27), 
28), 


30), 


(1, 


(3, 


12), 
17D. 


(6, 
(8, 


16), 
13), 
20), 
19), 
26), 
28), 


4), 
, 10) 
13), 
18), 

(11, 

(14, 

(16, 

(19, 

(23, 

(27, 

4), 
, 10) 
13), 
18), 

(11, 

(14, 

(17, 

(19, 

(23, 


(27, 


4), 

10), 
13), 
18), 
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(9, 
(13, 
(15, 
(17, 
(21, 
(24, 


(a, 
» (3, 
(6, 
(9, 
21), 
20), 
25), 
20), 
29), 
28), 
(1, 
» (3, 
(6, 
(9, 
21), 
20), 
18), 
20), 
29), 


28), 


(1, 
(4, 

(6, 

(9, 


5), 


14), 
10), 


5), 


14), 
10), 


5), 


17), 
14), 
21), 
24), 
22), 


25), 


11), 


(12, 
(15, 
(17, 
(19, 
(24, 
(28, 


(12, 
(15, 
(17, 
(19, 
(24, 


(27, 


5), 
14), 
10), 


(i, 


(7, 
(9, 


(1, 
11), 

(7, 
(9, 


(10, 
(13, 
(15, 
(18, 
(21, 


(24, 


6), 
(4, 
8) 


13), 
16), 
18), 
22), 
25), 
29)] 
6), 
(4, 


8) 


13), 
16), 
24), 
22), 
25), 


30), 


18), 


18), 


11), 
18), 
22), 
19), 
26), 
28), 


(2, 
5), 


» (7, 


(12, 
(15, 
(17, 
(20, 
(24, 
) 
(2, 
5), 


» (7, 


(12, 
(15, 
(17, 
(20, 
(24, 


(28, 


(4, 


(9, 


(4, 


(9, 


(1, 


(4, 
(7, 
(9, 


6), 
10), 
8), 
18) 


(2, 


(4, 


(7, 


,» (10, 


3), 


9), 
(10, 
(14, 
(16, 
(19, 
(21, 


(25, 


3), 
41. 
14), 

19) 
21), 
19), 
25), 
21), 


29), 


3), 
44. 
14), 

19) 
21), 
19), 
25), 
21), 
29), 


29), 


11), 


14), 


(2, 


(2, 


(8, 

17), 
15), 
LT 
20), 
27), 
26), 


6) 
); 
(7, 
» 9, 
(13, 
(15, 
(17, 
(22, 


(25, 


6) 
as 
(7, 
» 9, 
(13, 
(15, 
(17, 
(22, 
(25, 


(28, 


(4, 


(4, 


(2, 


(5, 


6), 


11), 


(7, 


(10, 


13), 

(10, 
(14, 
(16, 
(19, 
(22, 


(25, 


» (2, 
12) 
15), 
20), 
14), 
22), 
26), 
23), 


26), 


» (2, 
12) 
15), 
20), 
14), 
22), 
26), 
23), 
26), 


30), 


6), 


15), 


(2, 


(8, 
18), 
18), 
22), 
24), 
23), 
28), 


7), 
» 6, 
(7, 

(10, 

(13, 

(15, 

(17, 

(22, 


(25, 


7), 
» 6, 
(7, 

(10, 

(13, 

(15, 

(18, 

(22, 

(25, 


(29, 


7), 
(5, 


(7, 


18), 


(11, 
(13, 
(16, 
(20, 
(22, 
(25, 


(28, 


12), 
20), 
17), 
21), 
27.9; 
26), 
30), 


(11, 
(14, 
(16, 
(20, 
(22, 
(25, 


(28, 


18), 
15), 
19), 
24), 
28), 
30), 
31), 


t5c32maxwi 

(2, 8), 
6), (5, 
16), (8, 
11), 
20), 
23), 
19), 
27), 
26), 


29), 


(2, 


(10, 
(13, 
(16, 
(18, 
(22, 
(25, 


(28, 


Graph([(1, 


9), (2, 


12), (5, 


9), (8, 16) 


20), (10, 
21), (14, 
17), (16, 
22), (18, 
28), (23, 
30), (25, 


32), (29, 


13), 


(12, 
(14, 
(16, 
(20, 
(22, 
(25, 
(29, 
2), 

10), 


» (8 
21) 
15) 
23) 
26) 
24) 
31) 
30) 


13), 
20), 
23), 
25), 
29), 
31), 
30), 


(12, 
(14, 
(17, 
(20, 
(23, 
(26, 
(30, 


(1, 
(3 


(6, 
» 17), 


» ¢ 
goat 
» ¢ 
» ¢ 
» ¢ 
» ¢ 
» ¢ 


3)’ 5 
» 4), 


7), 


11, 
14, 
16, 
19, 
23, 
26, 


29, 


(1, 


(3 


(6, 

(8, 

12), 
19), 
24), 
20), 
28), 
27), 
32), 


17), 
21), 
18), 
26), 
24), 
27), 
31)]) 
4), 
, 10) 
13), 
18), 
(11, 
(14, 
(17, 
(19, 
(23, 
(26, 
(30, 


(12, 
(15, 
(17, 
(21, 
(23, 


(26, 


(1, 


» 6, 


(6, 

(9, 
21) 
20) 
18) 
22) 
29) 
31) 
31) 


18), 
16), 
19), 
22), 
29), 


31), 


5), 


14), 
10), 


(1, 


11), 


(7 
(9 


» (12, 


» (15, 


» (17, 


» (20, 


» (24, 


» (7, 


» (30, 


#5-connected triangulations which minimize the WI 


t5ci12minwi 


Graph([(1, 


(2, 
11), 


12), 


8), 
(6, 
(10, 


(3, 
7); 
11), 


4), 


C3i5 


2), 
8), 


(1, 
(3, 


3), 
9), 


(1, 


(4, 


4), 


5), 


(1, 
(4, 


5), 


9), 


(6, 


11), 


(7, 


8), 


(10, 


t5c14minwi 


Graph([(1, 


(2, 
11), 
10), 


14), 


8), 
(6, 
(9, 


(13, 


(3, 
7), 
13), 


4), 


(3, 


12), 
2), 
8), 


(11, 


(7, 
12)]) 


11), 


(1, 
(3, 


3), 
9), 


(1, 


(4, 


4), 


5), 


(7, 


(1, 
(4, 


12), 


5), 


9), 


(6, 
(9, 


14)]) 


11), 


14), 


(6, 


12), 


(7, 


8), 


(7, 


t5ci5minwi 


Graph([(1, 


(2, 

11), 
14), 
13), 


8), 
(5, 
(9, 
(12, 


(2, 
12), 
10), 


15), 


9), 


(3, 


2), 
4), 


(10, 


(1, 


11), 


3), 


(10, 


14), 


(1, 


4), 


(1, 


12), 


(11, 


5), 


(6, 
(9, 


7), 
14), 


(10, 


11), 


(10, 


14), 


(10, 


(13, 


t5c16minwi 


Graph([(1, 


(2, 
6), 
14), 


8), 
(5, 


(8, 


(2, 


9), 


(2, 


14), 
2), 


10), 


(13, 


15), 


(1, 


(3, 


3): 


4), 


(1, 


(3, 


(14, 
4), 


15)]) 


Cis 


10), (3, 


5), 


(1, 
(4, 
(8, 


(a, 
(4, 
(7, 


12), 


(1, 
(4, 
(7, 


15), 


(1, 


(13, 
(15, 
(19, 
(21, 
(24, 


(27, 


6), 
(4, 
» 8) 


, 18 


13), 
16), 
24), 
21), 
25), 
28), 
32), 


6), 
10), 
9), 


6), 
10), 
13), 


14), 
21), 
20), 
26), 
25), 


28), 


(2, 
5), 
2 Th, 
); 

(12, 


(9 


(15, 
(17, 
(22, 
(24, 
(27, 


(31, 


(2, 
Coy 


(8, 


(2, 
(5, 


(8, 


(4, 


(13, 
(15, 
(19, 
(21, 
(24, 


(27, 


3), 


14) 


21) 
19) 
25) 
23) 
29) 


31) 


17), 
22), 
23), 
27), 
29), 


31), 


(2, 


11), 
» (7, 
, 19), 


6), 
(4, 


1 


(9, 


» (13, 


» (15, 


» (17, 


» (22, 


» (24, 


» (27, 


32)]) 


3), 
6), 


12), 


3), 
6), 
9), 


(2, 
(5, 


(9, 


(2, 
(5, 


(8, 


6), 


(13, 
(15, 
(19, 
(22, 
(24, 


(28, 


(2, 

12) 
5), 
20), 
14), 
22), 
26), 
26), 
30), 


32), 


(2, 


19), 
23), 
24), 
23), 
30), 


29), 


7), 
» (5, 
(7, 

(10, 

(13, 

(15, 

(18, 

(22, 

(25, 


(28, 


7), 


10), 
10), 


6), 


(2, 


C5, 


(9, 


7), 


10), 
13), 


(5, 


(9, 


(11, 


14), 


(12, 


6), 


(1, 


7), 


@, 


13), 


3), 


(12, 


10), 


(4, 


11), 


(5, 


(2, 
6), 


7), 


(5, 


13), 


(8, 


9), 


(8, 


13), 


(8, 


(11, 


12), 


(11, 


11), 


(12, 


13), 


12), 
15), 


(12, 


(5, 


(9, 


13), 
10), 


(6, 
(9, 


7), 


15), 


(6, 


(9, 


14), 


t5ci17minwi 


(2, 8), 


(2, 


Graph([(1, 


9), (3, 


(12, 
2), 
4), 


15), 


(12, 


(1, 
(3, 


3), 
9), 


(1, 


(3; 


13), 
16), 
16), 
4), 


10), 


174 


(7, 
(10, 
(13, 

(1, 
(4, 


8), 


(7, 


11), 


14), 


5), 


5), 


(1, 


(4, 


6), 
(4, 

13), 
(10, 
(14, 


6), 


10), 


(2, 
5), 

(7, 
16), 
15), 


(1, 


3), 


(4, 


(2, 


11), 


15), 


6), 


(4, 


(12, 


(2, 


12), 


7), 


(5, 


(4, 


14), 
(11, 
(15, 


7), 


(8, 
12), 
16)]) 


11), 


(2, 


3), 


(5, 


9), 
(11, 


(2, 
6), 


(8, 
16), 


7), 


(5, 


11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (8, 9), (8, 
14), (8, 15), (8, 16), (9, 10), (9, 16), (10, 11), (10, 16), (41, 12), (11, 15), 
(11, 16), (411, 17), (12, 13), (12, 17), (13, 14), (13, 17), (14, 15), (14, 17), 
(15, 16), (15, 17)]) 
t5ci8minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (4, 12), G, 
13), (5, 6), (5, 13), (5, 14), (6, 7), (6, 14), (7, 8), (7, 14), (7, 15), (7, 
16), (7, 17), (7, 18), (8, 9), (8, 18), (9, 10), (9, 18), (10, 11), (10, 17), 
(10, 18), (41, 12), (11, 16), (11, 17), (12, 13), (12, 15), (12, 16), (13, 14), 
(13, 15), (14, 15), (15, 16), (16, 17), (17, 18)]) 
t5c19_1minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7) 
» (2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (7, 15), (8, 
9), (8, 15), (8, 16), (8, 17), (9, 10), (9, 17), (10, 11), (10, 17), (41, 12), 
(11, 16), (41, 17), (41, 18), (11, 19), (12, 13), (12, 19), (13, 14), (13, 19), 
(14, 15), (14, 18), (14, 19), (15, 16), (15, 18), (16, 17), (16, 18), (18, 19)]) 
t5c19_Qminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7) 
» (2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), 
(5, 6), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (6, 15), (7, 8), (7, 15), 
(7, 16), (8, 9), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (10, 11), (10, 18) 
» (141, 12), (41, 18), (12, 13), (12, 18), (13, 14), (13, 18), (14, 15), (14, 18) 
» (14, 19), (15, 16), (15, 19), (16, 17), (16, 19), (17, 18), (17, 19), (18, 19) 
]) 
t5c20Ominwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (4, 12), G, 
13), (4, 14), (5, 6), (5, 14), (5, 15), (6, 7), (6, 15), (7, 8), (7, 15), (7, 
16), (7, 17), (7, 18), (7, 19), (7, 20), (8, 9), (8, 20), (9, 10), (9, 20), (10, 
11), (10, 19), (10, 20), (11, 12), (11, 18), (11, 19), (12, 13), (12, 17), (12, 
18), (13, 14), (13, 16), (13, 17), (14, 15), (14, 16), (15, 16), (16, 17), (17, 
18), (18, 19), (19, 20)]) 
t5cQiminwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (7, 15), (7, 
16), (8, 9), (8, 16), (8, 17), (8, 18), (9, 10), (9, 18), (10, 11), (10, 18), 
(11, 12), (41, 17), (11, 18), (11, 19), (11, 20), (41, 21), (12, 13), (12, 21), 
(13, 14), (13, 21), (14, 15), (14, 20), (14, 21), (15, 16), (15, 19), (15, 20), 
(16, 17), (16, 19), (17, 18), (17, 19), (19, 20), (20, 21)1) 
t5c22minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (4, 12), G, 
13), (4, 14), (4, 15), (5, 6), (5, 15), (5, 16), (6, 7), (6, 16), (7, 8), (7, 
16), (7, 17), (7, 18), (7, 19), (7, 20), (7, 21), (7, 22), (8, 9), (8, 22), (9, 


175 


10), (9, 


13), (12 
18), 


22)]) 


(15 


t5c23minwi 

(2, 8), 
V1). 5: Cb: 
(7, 


(9, 


8), 
23), 
13), (12 
20), (15 


20), (20 


t5c24minwi 

(2, 8), 
13), (4, 
(7, 
(8, 


23 


8), 
9), 
(11, 


(14, 19 


(18, 19 


t5c25minwi 


(2, 8), 


11), (5, 


18), (7, 


23), (8, 


Cf4.,. -25 


(14, 21 


(17, 18 


(24, 25 


t5c26minwi 


(2, 8), 


13), (4, 


18), (7, 


25), (7, 


(141, 12) 


(13, 23) 


(16, 19) 


(22, 23) 


t5c27minwi 
(2, 8), 


Ts CBs 


22), (10, 1 


x 19). C12, 
» 16), (15, 
Graph([(1, 


(25° °.9)-5) C34 


12); (8, 


17), (8, 9), 


10), (9, 
» 21), (12, 
, 16), (15, 
eZ 1, 
Graph([(1, 
(3, 


4).5, 635 


14), (4, 


T%):,. ACh ys 18) 


24), 10) 
); 
); 
); 


Graph([(1, 


(9, 
(12, 13), 
(14, 20), 
(19, 20), 


C257 95% C3; 


12)., (8, 


8) 4. CF 5-18) 
24), 
ds 
); 
); 
d]) 


Graph([(1, 


(8, 


(12, 13), 


(14, 22), 


(17, 19), 


(3, 4), (3, 


14), (4, 


B85). GT ay AB), 


26), (8, 9) 


» (11, 24), 
,» (14, 15), 
» (16, 20), 
» (23, 24), 
Graph([(1, 
(2, 


9), (3, 


12) 5% 


1), 
20) 
17) 


2), 


4), 


13), 


(8 


23), 


22) 
18) 
22) 
2), 
8), 


15), 
» (7, 
» ©, 
(12, 
(15, 


(20, 


2), 
4), 


13), 
» (8, 
25), 
(12, 
(15, 


(18, 


2), 
8), 


15), 
» (7, 
» (8, 


(14 


(14 


4), 


13), 


(10 


ge C135 
» (16, 


(1, 
(3, 


(5, 


Pa Oi 


(10, 


3. CAS 
3 GES: 


» (22, 


(1, 
(3, 
(4, 


(1, 
(3, 


(5, 


(9, 


(1, 
(3, 


(4, 


» 25), 


, 21 


(3, 


9), 


1124) 96 


3), 
9), 
14), 


11) 


3), 
9), 
16), 


19), 
24), 
21), 
16), 
21), 


3), 
9), 
14), 


10), 


23), 
16), 
19), 


3), 
9), 


16), 


19), 
26), 


) > 


(8, 


(8, 


14), 


17), 


(1, 
(35, 
(5, 


1 


a GLO 
14), 
19), 


23)]) 


(1, 
(4, 
(5, 
(7, 
(10, 
(12, 
(15, 
(21, 
(1, 
(3, 


(5, 


(9, 
(12, 
(15, 


(19, 


(1, 

(4, 

(4, 
(7, 
(9, 


(12, 
(14, 
(17, 


(25, 


(3, 


18), 


10, 
(13, 
(17, 


4), 
10), 
15), 


8), 


(13, 
(16, 


4), 
5), 
6), 
20), 
11), 
22), 
18), 
22), 
4), 
10), 


15), 


25), 
24), 
20), 
20), 


4), 

5), 

17), 
20), 
10), 
13), 
22), 
19), 
26)]) 


10), 


176 


(8, 
23), 


(8, 


22), 
18), 
18), 


(1, 
(4, 


(5, 


20), 
17), 


(1, 
(4, 
(5, 
(7, 
(10 
(13 
(15 
(22 
(a1, 
(4, 


(5, 


(10, 
(13, 
(15, 


(20, 


(1, 
(4, 
(5, 
(7, 
(9, 
(12, 
(15, 


(18, 


CL: 


(11, 


(13, 
(18, 


5), 
5), 


16) 


19), 
(11, 
(13, 
(16, 


5), 


9); 


16), 
21), 


12) 


(1, 
(4, 
» (6 
(8, 


12), 


(1, 
(4, 
(5, 


(7, 


» 23), ¢ 


, 14), ¢ 
» 19), ¢ 


2 23904 


5), 
5), 


16) 


19), 


5), 
9), 
6), 
21), 
26), 
23) 
16) 
19) 


5), 


11), 
14), 
21), 


21), 


(a, 
(4, 


» 6, 


(8, 


(1, 

(4, 
(5, 
(7, 
(10 


y Cay 


19), 
19), 


6), 


10), 
ra Ole 
20), 

(11, 
21), 
18), 


6), 


10), 
17), 
22), 


10, 
13, 


16, 


(23, 


6), 


10), 


20), 
(10, 
(13, 
(16, 
(21, 


6), 


10), 
17), 
22), 


(14, 
(19, 


(1, 


(8 


(14, 
(17, 


(2, 


(4, 


24) 
20) 
17) 


(4, 
(6, 


a 


(6, 
(7, 


20), 


15) 


20) 


7), 


22), 


15) 


18) 


3), 


» Clit, 
> CA3:, 


G16, 


24)]) 


(1, 


17), 


(8 
25) 
22) 
17) 
22) 


(2, 


(4, 


Pa be ars 


» (12, 


ge VELD*s 


ay CLO, 


(1, 


(4, 


» 6, 


6), 


10), 


24), 
20), 
20), 


(1, 


17), 


(4, 


(5, 


(7, 


(4, 


7), 
1 


(6, 


yr 2h).5 
Pa olla 
» (13, 
» (16, 
» (22, 


3), 


(10, 
(13 
(15 


(20 


7), 


(5, 


21), 


11), 
7), 


11), 


(11, 
» (14, 
, (20, 


Qs, 


11), 
16), 


(11, 


» (14, 
» (18, 


(2, 


23), 


(2, 


1)... 


7), 


(2, 


18), 
23), 


25) 


(8, 


(4, 
(6, 


(8, 


(4, 


3), 


(5, 


(6, 


23) 


6), 


(7, 
12), 
21), 


18), 


3), 
(5, 


(6, 


12), 
23), 
19), 
23), 


6), 


(6, 
(7, 


pe C1055 


pba C 


sr Ades 2C 


gf 2S 


(2, 


11), 


18), 


3), 
(5, 


(6, 


21), 


17), 


21), 


(2, 


6), 


17), 


22), 


(12, 
(14, 
(21, 


7), 


(5, 


(7, 


(8, 


a. GL25 


19), 
19), 


(2, 


12), 
17), 
24), 


(11, 
(14, 
(17, 


(2, 
6), 


17), 


22), 


(11, 
(14, 
(16, 
(23, 


(2, 


12), 


7), 


24), 


13, 


16, 


(21, 


(2, 
6), 
7), 


(14, 
(19, 


7), 


(4, 
(7, 


(8, 
22) 
15) 


18) 


YS 
(5, 
(6, 
(8, 
24), 
15), 
20), 
24), 


7), 
(4, 
(6, 

(7, 


26), 
22), 
17), 
22), 


7), 
(5, 


(6, 


18), 
23), 
(11, 
(13, 
(16, 21) 


(20, 21) 


t5c28minwi 
(2, 8) 
13), 
ron 
25), 
(10, 
(13, 
(15, 
(18, 
(26, 
t5c29minwi 
(2, 8) 
11), 
7), 
23), 
(10, 
(13, 
(15, 
(18, 
(24, 
t5c30minwi 
(2, 8) 
13), 
20), 
25), 
30), 
27), 
16), 
23), 
23), 
t5c3iminwi 
(2, 8) 
11), 
20), 
23), 


(6, 
(7, 
27), 


» , 
(4, 


14), 
23), 
20), 
27), 


» Q, 
(5, 
(6, 
(8, 
11), 
14), 
25), 
21), 
25), 


» 6, 
(4, 
(6, 
(7, 
(10, 
(12, 
(15, 
(18, 


(23, 


» Q, 


(5, 


(6, 


(8, 


19), 


26), 
15), 
, (16, 22), 
, (21, 22), 
Graph ([(1, 
4), (3, 


14), (4, 15), 


26), 
(10, 28) 


(13, 24), (13 


(16, 17), (16 


(19, 20) 
28)]) 


Graph ([(1 


(20 
(27, 
2), 
9), 


(3, 4) 


12), (5, 13), 


19), (6, 20), 


24), (8, 25), 


(10, 29), (11 


(13, 26), (13 


(16, 17), (16 


(18, 22), 
(25, 26), 
Graph([(1, 
4), (3, 


14), (4, 15), 
7), 
26), 
11), 
28), 
24), 
19), 
24), 
Graph ([(1, 
9) 5 C35 


12), (5, 13), 
7), 


24), 


7 25)5 


aba 


Ba 


(i, 

(3, 
(5, 
(7, 


(8, 


,» 12), 
1-27) 5 
» 23), 
» 20), 
» 27), 


) > 
), 


3), 

9), 
14), 
8), 


26), 


(8, 


(11, 


(16, 
(21, 


(1, 

(3, 

(5, 
(7, 


(8, 


(11, 
(14, 
(16, 
(19, 
(27, 


(7, 


9), 
26), 


22), 
22), 


4), 
10), 
15), 
20), 
27), 
28), 
15), 
24), 
21), 
28), 


29), 
(11, 
(13, 
(16, 
(19, 


(26, 


177 


(7, 


(7, 


(1, 
(4, 
(4, 


(8, 
(11, 


(5, 


(11, 
(14, 
(17, 
(20, 
(28, 


(7, 


12), 


27), 
23), 
20), 


27), 


(a1, 


10), 
25), 
16), 
21), 
25), 


5), 


9), 


18) 


21), 


28), 
27) 


16) 


(8, 


20) 
(9, 

(12, 
(15, 
(18, 


(25, 


(1, 
(4, 
» (5 
(7, 
(9, 


6), 
10) 
, 6 
22) 
10 


a GL2, 


(4, 
» (5 


(8, 


29)]) 


21), 


30) 
(11 
(14 
(16 
(19 
(27 


5), 


» (8, 


10 


» (8 


27), 


26), 
22), 
19), 
26), 

(2, 


» (4, 
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t7_1p 
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5), 


6), 
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(1, 
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(9, 


(2, 
(6, 
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t11_2p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (, 7), (@, 


8), (2, 9), (2, 10), (3, 4), (3, 8), (3, 9), (3, 10), (4, 5), (4, 8), (5, 6), 
(5, 7), (5, 8), (5, 11), (6, 7), (6, 11), (7, 8), (7, 11), (8, 9), (9, 10)]) 


ti1_3p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (@, 7), (@, 


8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (5, 6), (5, 11), 


(6, 7), (6, 10), (6, 11), (7, 8), (7, 9), (7, 10), (8, 9), (9, 10), (10, 11)]) 


ti1_4p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), (2, 


8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 10), (4, 11), (5, 6), 
(5, 9), (5, 10), (6, 7), (6, 9), (7, 8), (7, 9), (8, 9), (9, 10), (10, 11)]) 


ti1_5p = Graph([(1, 2), (1, 3), (4, 4), (1, 5), (1, 6), (1, 7), (2, 3), (@, 7), (, 


8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 9), (4, 10), (5, 6), (5, 8), 
(5, 9), (6, 7), (6, 8), (6, 11), (7, 8), (7, 11), (8, 9), (8, 11), (9, 10)]) 


t1i1_6p = Graph([(1, 2), (1, 3), (4, 4), (1, 5), (1, 6), (1, 7), (2, 3), (@, 7), @, 


8), (2, 9), (2, 10), (3, 4), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 9), 
(5, 10), (5, 11), (6, 7), (6, 9), (7, 8), (7, 9), (8, 9), (9, 10), (10, 11)]) 


tii_7p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), (2, 


8), (2, 9), (2, 10), (3, 4), (3, 10), (4, 5), (4, 10), (5, 6), (5, 9), (5, 10), 
(6, 7), (6, 9), (6, 11), (7, 8), (7, 11), (8, 9), (8, 11), (9, 10), (9, 11)]) 


ti1_8p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), (2, 


8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), (5, 11), 


(6, 7), (6, 11), (7, 8), (7, 11), (8, 9), (8, 10), (8, 11), (9, 10), (10, 11)]) 


ti1_9p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), (2, 


8), (3, 4), (3, 8), (4, 5), (4, 8), (4, 9), (4, 10), (5, 6), (5, 10), (6, 7), 
(6, 10), (7, 8), (7, 10), (7, 11), (8, 9), (8, 11), (9, 10), (9, 11), (10, 11)]) 


t11_10p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), (2, 


8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (5, 6), (5, 10), (5, 11), 
(6, 7), (6, 11), (7, 8), (7, 9), (7, 11), (8, 9), (9, 10), (9, 11), (10, 11)]) 


tii_lip = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), (, 


8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (5, 6), (5, 9), (5, 10), (6, 7), 
(6, 10), (7, 8), (7, 10), (7, 11), (8, 9), (8, 10), (8, 11), (9, 10), (10, 11)]) 


t11_12p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), (2, 


8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (5, 6), (5, 9), (5, 10), (6, 7), 
(6, 10), (7, 8), (7, 10), (8, 9), (8, 10), (8, 11), (9, 10), (9, 11), (10, 11)]) 


t11_13p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), (2, 


8), (2, 9), (3, 4), (3, 9), (4, 5), (4, 9), (4, 10), (5, 6), (5, 10), (5, 11), 


(6, 7), (6, 11), (7, 8), (7, 11), (8, 9), (8, 10), (8, 11), (9, 10), (10, 11)]) 


ti1_14p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (3, 4), (3, 


6), (4, 5), (4, 6), (4, 7), (4, 8), (5, 6), (5, 8), (5, 9), (6, 7), (6, 9), C7, 
8), (7, 9), (7, 10), (7, 11), (8, 9), (8, 10), (8, 11), (9, 10), (10, 11)]) 
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tii1_28p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), @, 
8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 6), (4, 7), (4, 11), 
(5, 6), (6, 7), (7, 8), (7, 10), (7, 11), (8, 9), (8, 10), (9, 10), (10, 11)]) 
tii_29p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), (3, 
4), (3, 7), (4, 5), (4, 7), (4, 8), (4, 9), (5, 6), (5, 9), (5, 10), (6, 7), 
(6, 8), (6, 10), (7, 8), (8, 9), (8, 10), (8, 11), (9, 10), (9, 11), (10, 11)]) 
ti1_30p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), (3, 
4), (3, 7), (4, 5), (4, 7), (4, 8), (4, 9), (5, 6), (5, 9), (5, 10), (6, 7), 
(6, 8), (6, 10), (6, 11), (7, 8), (8, 9), (8, 10), (8, 11), (9, 10), (10, 11)]) 
tii_3ip = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), @, 
8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (5, 6), (5, 9), (5, 10), (6, 7), 
(6, 10), (7, 8), (7, 10), (8, 9), (8, 10), (8, 11), (9, 10), (9, 11), (10, 11)]) 
tii_32p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), @, 
8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (5, 6), (5, 10), (5, 11), 
(6, 7), (6, 8), (6, 10), (6, 11), (7, 8), (8, 9), (8, 10), (9, 10), (10, 11)]) 
ti1_33p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), @, 
8), (3, 4), (3, 8), (3, 9), (3, 10), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), 
(5, 11), (6, 7), (6, 8), (6, 11), (7, 8), (8, 9), (8, 11), (9, 10), (9, 11)]) 
ti1_34p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), @, 
8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 6), (4, 10), (4, 11), (5, 6), 
(6, 7), (6, 11), (7, 8), (7, 9), (7, 11), (8, 9), (9, 10), (9, 11), (10, 11)]) 
tii1_35p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), @, 
8), (3, 4), (3, 7), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), 
(5, 11), (6, 7), (6, 11), (7, 8), (7, 9), (7, 11), (9, 10), (9, 11), (10, 11)]) 
ti1_36p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), (3, 
4), (3, 7), @, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), (5, 11), 
(6, 7), (6, 11), (7, 8), (7, 11), (8, 9), (8, 10), (8, 11), (9, 10), (10, 11)]) 
ti1_37p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), @, 
8), (3, 4), (3, 7), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (5, 6), (5, 10), 
(6, 7), (6, 9), (6, 10), (6, 11), (7, 8), (7, 9), (7, 11), (9, 10), (9, 11)]) 
ti1_38p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), (@, 
8)5 (2, 29). (35.74), (35-8) 03-975 035. 1005. (4,. 5), 45 6) 5 (4, 1005 (4, 14), 
(5, 6), (6, 7), (6, 11), (7, 8), (7, 10), (7, 11), (8, 9), (8, 10), (10, 11)]) 
ti1_39p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), @, 
8), (3, 4), (3, 7), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), 
(5, 10), (5, 11), (6, 7), (6, 9), (6, 10), (7, 8), (7, 9), (9, 10), (10, 11)]) 
ti1_40p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), @, 
8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), (5, 11), 
(6, 7), (6, 10), (6, 11), (7, 8), (7, 9), (7, 10), (8, 9), (9, 10), (10, 11)]) 
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5 on Up Ee 


til 


tii_ 


tit. 


t12p 


t13_ 


t14p 


1S .. 


15. 


t16_ 


41p Graph([(1, 2), (1, 6), (2, 7), (2, 


(3, 


3) 300Cts 


(3, 


4), (1, 5), (2, 3), (2, 5), @, 


8), (3, 4), (3, 7), 8), 9), (4, 11), (5, 6), 


11)]) 
1); 


5), (4, 9), (4, 10), (4, 


(5, 10), (5, 11), (6, 7), (6, 10), (7, 8), (7, 9), (7, 10), (9, 10), (10, 


2), (1, 6), (2, (2, 


(3, 


SB) 45. CLs 


(3, 


42p Graph([(1, 4), (1, 5), (2, 3), (2, 5), (2, 


(5, 6), (5, 
11)]) 


7), 


8), (3, 4), (3, 8), 9), 10), (4, 5), (4, 10), (4, 11), 11), 


(6, 7), (6, 9), (6, 11), (7, 8), (7, 9), (8, 9), (9, 10), (9, 11), (10, 


43p Graph([(1, 2), (1, 6), (2, (3, 


(4, 


3). cs 


(4, 


4), (1, 5), (2, 3), (2, 5), @, 


4), (3, 7), (3, 8), 5), 8), (4, 9), 7), (6, 9), 


11)]) 
7), 


(5, 6), (5, 9), (6, (6, 


10), (6, 11), (7, 8), (7, 10), (7, 11), (8, 9), (8, 10), (9, 10), (10, 


44p = Graph([(1, 2), (1, 6), (2, (3, 


(3, 


3),5.C1 5 


(4, 


4), (1, 5), (2, 3), (2, 5), @, 


4), (3, 7), (3, 8), 9), 5), (4, 9), (4, 10), (5, 6), 10), (6, 7), 


11)]) 
8) 


(5, 


(6, 10), (6, 11), (7, 8), (7, 9), (7, 11), (8, 9), (9, 10), (9, 11), (10, 


Graph([(1, 2), (1, 3), 


(5, 10), (5, 11), (6, 


(7, 12), (8, 9), (8, 12), (9, 10), (9, 12), (10, 


Graph([(1, 2), 


(2, 9), (3, 4), G3, (4, 10), (5, 6), (5, 10), (5, 11), 


7), (6, 11), (6, 12), (7, 8), (7, 12), (8, 9), (8, 12), 


13)]) 
(1, 


(5, 


(8, 13), (9, 10), 


13) ,. -€10,.--11).,. (10, 13)4. C14, 12). Cit. 13). 12, 


= Graph([(1, 2), (1, 3), (14, 3), (2, 4), (2, 


(4, 


4), (1, 


(4, 


5), (1; 


(4, 


2p 6), 7), (2, 


(2, 8), (2, 9), (3, 4), 5), 9), 10), 6), (5, 10), (5, 11), 


(6, 7), (6, 11), (6, 12), (7, 8), (7, 12), (8, 9), (8, 12), 


13)]) 


(8, 13), (9, 10), 


(9, 13), (10, 11), (10, 13), (11, 12), (11, 13), (12, 


2) CL; 


(3, 


3), (1, 


(3, 


Graph([(1, 4), 


(2, 8), (2, 9), 4), 9), 


> 


1125 -C5:;.- 12) C65: TD 4. C6 yr 89:3, C6 12)-, 


13), 
14)]) 


(10, 11), (10, 13), (10, 14), (11, 12), (11, 13), 


(1, 
(3, 


Graph([(1, 2), (1, 3), 4), (1, 


(3, 


1p 


7), (2, 8), (2, 9), (3, 4), 5), 


8), (7, 9), (7, 10), (8, 9), (8, 10), 10), (9, 12), (10, 


11), (10, 12), (10, 13), (411, 12), (12, 13), (12, 


15)]) 
(ts 


(3, 


(11, 13), 15), 


15), (13, 14), (13, 15), (14, 


= Graph([(1, 2), (41, 3), 4) hs 3), (2, 7), (2, 


(4, 


5), (1, 


(4, 


6). Cty 


10), 


2p 7), (2, 


8), (2, 9), (3, 4), (3, 9), 10), 5), (4, 11), (5, 6), (5, 11), 


(5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (8, 9), (8, 13), (8, 14), 


(8, 15), (9, 10), (9, 15), (10, 11), a) Pe Gok Wee Ho) 


15)]) 
(1, 
(3, 


C40.) 65) 5) (C115. 1 2)s55 “Clits, 


(12, 13), (12, 14), (13, 14), (14, 


= Graph([(1, 2), (1, 3), (1, 3), (2, 6), (2, 


(3, 


4), Bis, “Ch 


(4, 


6). C1; 


(5, 


1p 7), (2, 


7), (2, 8), (2, 9), (3, 4), 5), 6), 5), 6), (6, 7), (6, 9), (7, 
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8), 
11), 
15), 


t16_2p 
8), 
(5, 
(9, 
(12, 


ti7p 
» 
» 7 


a> CLO; 
& Ci3s 
3 “C16, 


t18_ip 


7), 


8), 
11), 
15), 
17), 
18)]) 
t18_3p 
Tay 
8), 
11), 
15), 


16), 


#4-conne 


t4c6p 
6), 
t4c7p 
6), 
t4c8p 
4), 


Graph([(1, 


(7, 9), (7, 10), 10), (9, 12), (10, 


15), 
16)]) 
(2, 


(10, 12), (10, (12, 13), (12, 


(13, 14), (13, (14, 16), (15, 


2), 6), (1, 


10), 


Graph([(1, 7), 3), (2, 7), @, 


C2295. 403%: 40's (4, (4, 11), (5, 6), (5, 11), 


12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (8, 9), (8, 13), (8, 14), 


10), (9, 14), (9, 15), (10, 11), (10, 15), (11, 12), (11, 15), 


16)]) 
(2, 


(11, 16), 


13), (12, 16), (13, 14), (13, 16), (14, 15), (14, 16), (15, 


2)5. “Gl, 7) 


(3, 


3)3--G1ly. 4): 3 Cla 3), 6), (2, 


G3, 


6) GL 


(4, 


6), (1, 7), (2, 


, 8), 8) 


» 9), 


(2, 9), 4), (3, 5), 6), 5), (5, 6), (6, 7), (6, 9), (7, 


(7, 10), (8, 9), (8, 10), (8, 11), (8, 12), (9, 10), (9, 12), (10, 11) 


42):-,- C105. 13), Cit, 12); C114? 43)5 C143. 14) Clty, 26)", 12-5. 1.38)) 5. <012:,.- 15) 


14), 17) 
17)]) 


Graph([(1, 


(13, 15), (13, 16), (14, 15), (14, 16), (14, 17), (15, 16), (15, 


2), (1, 3), (1, 3), (2, 6), (2, 


G3, 


4), (1, 


(3, 


9 ee © 


(4, 


6). C1; 


(5, 


7), (2, 


(2, 8), (2, 9), (3, 4), 5), 6), 5), 6), (6, 7), (6, 9), (7, 


(7, 9), (7, 10), (8, 9), (8, 10), (8, 11), (8, 12), (9, 10), (9, 12), (10, 


(10, 12), (10, 13), (11, 12), (11, 13), (11, 14), (11, 15), (12, 13), (12, 


(13, 14), (13, 15), (13, 16), (14, 15), 


18)]) 


(14, 16), (14, 17), (14, 18), (15, 


(15, 17), (15, 18), (16, 17), (17, 


Graph([(1, 2), (1, 3), G1, 3), (2, 6), (2, 


(3, 


4), (1, 


(3, 


(2, 


(2, 8), (2, 9), (3, 4), 5), (6, 7), (6, 9), (7, 


(7, 9), (7, 10), (8, 9), (8, 10), 10), (9, 12), (10, 


(10, 12), (10, 13), (11, 12), (11, 15), (12, 13), (12, 


(13, 14), (13, 15), (13, 16), (14, 17), (15, 16), (15, 


(15, 18), (16, 17), (16, 18), (17, 


Graph([(1, 2), (1, 3), (1, 3), (2, 6), (2, 


(3, 


4), (1, 


(3, 


(2, 


(2, 8), (2, 9), (3, 4), 5), (6, 7), (6, 9), (7, 


(7, 9), (7, 10), (8, 9), (8, 10), (8, 11), (8, 12), 10), (9, 12), (10, 


(10, 12), (10, 13), (11, 12), (11, 13), (11, 14), 15), (12, 13), (12, 


(13: 1£4).,. €23;,- 16), C13, 16). (14, 16):; 17), (14, 18), (15, 


18)]) 


(14, 16), 


(15, 18), (16, 17), (16, 18), (17, 


cted triangulations which maximize the prox 
2, (1, 


(5, 


3), G4, 
6)]) 

3), G4, 
(5, 
(1, 


(4, 


Graph([(1, 4), (1, 5), (2, 3), (2, 5), (@, 6), (3, 4), (G3, 


(4, 5), (4, 6), 


2), (1, 4), (1, 6), (3, 4), @, 


(5, 
(a1, 


(5, 


Bn C232 73-5 
71) 


3), 


Graph([(1, (25.5) 5° C2, 


(335) 7's. C4 B95 204s. 7225 6), 7), (6, 


2), 6), (2, 7), 


8)]) 


Graph([(1, (1, 3), 4), 5), (2, (2, 5), (2, (3, 


(3, 7), (3, 8), (4, 5), 8), 6), (5, 8), (6, 7), (6, 8), (7, 
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t4c9p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), (2, 
8), (3, 4, (38, 8), (3, 9), (4, 5), (4, 9), (5, 6), (5, 7), (5, 9), (6, 7), (7, 
8), (7, 9), (8, 9)]) 
t4c10p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), (@, 
8), (3, 4, (3, 8), (3, 9), (4, 5), (4, 9), (5, 6), (5, 9), (5, 10), (6, 7), (6, 
10), (7, 8), (7, 10), (8, 9), (8, 10), (9, 10)]) 
t411_1p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), @, 
8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), (5, 11), 
(6, 7), (6, 11), (7, 8), (7, 10), (7, 11), (8, 9), (8, 10), (9, 10), (10, 11)]) 
t4cii_2p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (5, 6), (5, 10), (6, 
7), (6, 10), (6, 11), (7, 8), (7, 11), (8, 9), (8, 11), (9, 10), (9, 11), (10, 
11)1) 
t4cii_3p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (5, 6), (5, 10), (6, 
7), (6, 9), (6, 10), (6, 11), (7, 8), (7, 11), (8, 9), (8, 11), (9, 10), (9, 11) 
]) 
t4cii_4p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), 6, 
11), (6, 7), (6, 11), (7, 8), (7, 10), (7, 11), (8, 9), (8, 10), (9, 10), (10, 
11)1) 
t4cii_5p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), 
(3, 4), (3, 7), (3, 8), (3, 9), (4, 5), (4, 9), (5, 6), (5, 9), (5, 10), (6, 7), 
(6, 10), (6, 11), (7, 8), (7, 11), (8, 9), (8, 10), (8, 11), (9, 10), (10, 11) 
]) 
t4cii_6p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), 
(3, 4), (3, 7), (3, 8), (3, 9), (4, 5), (4, 9), (5, 6), (5, 9), (5, 10), (6, 7), 
(6, 10), (6, 11), (7, 8), (7, 11), (8, 9), (8, 11), (9, 10), (9, 11), (10, 11) 
]) 
t4cii_7p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (4, 5), (4, 8), (4, 9), (4, 10), (5, 6), (5, 10), (6, 7) 
, (6, 9), (6, 10), (6, 11), (7, 8), (7, 11), (8, 9), (8, 11), (9, 10), (9, 11)]) 
t4cii_8p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (3, 10), (4, 5), (4, 6), (4, 7), (4, 10), (5, 6) 
, (6, 7), (7, 8), (7, 10), (7, 11), (8, 9), (8, 11), (9, 10), (9, 11), (10, 11) 


t4c11_9p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (5, 6), (5, 10), (6, 
7), (6, 8), (6, 10), (6, 11), (7, 8), (8, 9), (8, 11), (9, 10), (9, 11), (10, 


11)]) 
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t4c11_10p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 


(3, 4), (3, 7), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (5, 6), (5, 10), (6, 


» (6, 10), (6, 11), (7, 8), (7, 11), (8, 9), (8, 10), (8, 11), (9, 10), (10, 11) 


t4ci2p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), (2, 
8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (5, 6), (5, 10), (5, 11), 
C65 Ti KGa. BI Ch se 8) 5 OR TA) 3: CFS, L202 083. G4. CBs 129") C95 TO) 09.5) 1205 
(10, 11), (10, 12), (11, 12)]) 

t4c13p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), (2, 
8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), (5, 11), 
(5, 12), (6, 7), (6, 12), (7, 8), (7, 12), (7, 13), (8, 9), (8, 13), (9, 10), 
(9, 13), (10, 11), (10, 12), (10, 13), (11, 12), (12, 13)]) 

t4ci4_ip = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), 6, 
11), (5, 12), (6, 7), (6, 12), (7, 8), (7, 12), (7, 13), (8, 9), (8, 13), (9, 
10), (9, 13), (10, 11), (10, 13), (10, 14), (41, 12), (11, 14), (12, 13), (12, 
14), (13, 14)]) 

t4c14_2p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), 6, 
11), (5, 12), (5, 13), (6, 7), (6, 13), (7, 8), (7, 13), (7, 14), (8, 9), (8, 
14), (9, 10), (9, 14), (10, 11), (10, 12), (10, 13), (10, 14), (11, 12), (12, 
13), (13, 14)]) 

t4c14_3p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (5, 6), (5, 
11), (5, 12), (5, 13), (6, 7), (6, 13), (7, 8), (7, 13), (8, 9), (8, 13), (8, 
14), (9, 10), (9, 14), (10, 11), (10, 12), (10, 14), (11, 12), (12, 13), (12, 
14), (13, 14)]) 

t4ci4_4p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (5, 6), (5, 10), (5, 
11), (5, 12), (6, 7), (6, 12), (7, 8), (7, 12), (7, 13), (8, 9), (8, 13), (9, 
10), (9, 13), (9, 14), (10, 11), (10, 14), (11, 12), (11, 14), (12, 13), (12, 
14), (13, 14)]) 

t4ci4_5p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), 6, 
11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (8, 9), (8, 13), (8, 
14), (9, 10), (9, 14), (10, 11), (10, 12), (10, 14), (41, 12), (12, 13), (12, 
14), (13, 14)]) 

t4c14_6p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 


11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (8, 9), (8, 
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10), (8, 14), (9, 10), (10, 11), (10, 14), (11, 12), (11, 13), (11, 14), (12, 
13), (13, 14)]) 

t4ci4_7p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (5, 6), (5, 10), (5, 
11), (5, 12), (6, 7), (6, 12), (7, 8), (7, 12), (7, 13), (8, 9), (8, 13), (9, 
10), (9, 13), (9, 14), (10, 11), (10, 14), (411, 12), (41, 13), (11, 14), (12, 
13), (13, 14)]) 

t4c14_8p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (5, 6), (5, 10), (5, 
11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (8, 9), (8, 
14), (9, 10), (9, 11), (9, 14), (10, 11), (41, 12), (41, 13), (41, 14), (12, 13) 
, (13, 14)]) 

t4c14_9p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), 6, 
11), (5, 12), (6, 7), (6, 12), (7, 8), (7, 12), (7, 13), (7, 14), (8, 9), (8, 
14), (9, 10), (9, 14), (10, 11), (10, 13), (10, 14), (41, 12), (11, 13), (12, 
13), (13, 14)]) 

t4c14_10p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(3, 4), (3, 7), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (8, 9), (8, 
10), (8, 14), (9, 10), (10, 11), (10, 12), (10, 14), (11, 12), (12, 13), (12, 
14), (13, 14)]) 

t4c14_11p = Graph([(1, 2), (1, 3), (1, 4), (4, 5), (2, 3), (2, 5), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), 6, 
11), (6, 7), (6, 11), (6, 12), (7, 8), (7, 12), (7, 13), (7, 14), (8, 9), (8, 
14), (9, 10), (9, 13), (9, 14), (10, 11), (10, 12), (10, 13), (11, 12), (12, 13) 
, (43, 14)]) 

t4c14_12p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 3), (2, 5), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 
tg C55, 125. C630 “745 Oy, P23. Chg 18d 5 C7 3. Dey. SCT fh 2). OP 5s 13924. €8e. 39)-5. 2 C9 10) 
» (9, 13), (9, 14), (10, 11), (10, 14), (11, 12), (41, 14), (12, 13), (12, 14), 
(13, 14)]) 

t4c14_13p = Graph([(1, 2), (1, 3), (1, 4), (41, 5), (2, 3), (2, 5), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (6, 7), (6, 13), (7, 8), (7, 9), (7, 13), (7, 14), (8, 9), 

(9, 10), (9, 11), (9, 14), (10, 11), (41, 12), (11, 13), (11, 14), (412, 13), 

(13, 14)]) 

t4ci5p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), (2, 
8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), (5, 11), 


(5, 12), (6, 7), (6, 12), (7, 8), (7, 12), (7, 13), (8, 9), (8, 13), (8, 14), 
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(9, 10), (9, 14), (10, 11), (10, 14), (10, 15), (11, 12), (11, 15), (12, 13), 
(12, 15), (13, 14), (13, 15), (14, 15)]) 

t4ci6p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), (2, 
8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), (5, 11), 
(5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (8, 9), (8, 14), 
(8, 15), (9, 10), (9, 15), (10, 11), (10, 15), (10, 16), (41, 12), (411, 16), 
(12, 13), (12, 16), (13, 14), (13, 16), (14, 15), (14, 16), (15, 16)]) 

t4ci7_ip = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (7, 8), (7, 14), (7, 15), (8, 9) 
» (8, 15), (8, 16), (9, 10), (9, 16), (10, 11), (10, 16), (10, 17), (11, 12), 
(11, 13), (41, 17), (12, 13), (13, 14), (13, 15), (13, 17), (14, 15), (15, 16), 
(15, 17), (16, 17)]) 

t4ci7_2p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (6, 7), (6, 13), (7, 8), (7, 13), (7, 14), (8, 9), (8, 14) 
» (8, 15), (9, 10), (9, 15), (10, 11), (10, 15), (10, 16), (11, 12), (41, 16), 
(12, 13), (12, 16), (12, 17), (13, 14), (13, 17), (14, 15), (14, 16), (14, 17), 
(15, 16), (16, 17)]) 

t4ci7_3p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (5, 6), (5, 10), (5, 
11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (8, 9), (8, 
14), (8, 15), (9, 10), (9, 15), (9, 16), (10, 11), (10, 16), (41, 12), (11, 16), 

(12, 13), (12, 16), (12, 17), (13, 14), (13, 17), (14, 15), (14, 17), (15, 16), 
(15, 17), (16, 17)]) 

t4ci7_4p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (8, 9), (8, 13), (8, 
14), (8, 15), (9, 10), (9, 15), (10, 11), (10, 15), (10, 16), (11, 12), (411, 16) 
, (11, 17), (12, 13), (12, 17), (13, 14), (13, 17), (14, 15), (14, 16), (14, 17) 
» (15, 16), (16, 17)]) 

t4ci7_5p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), 6, 
11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (8, 9), (8, 
14), (8, 15), (9, 10), (9, 15), (10, 11), (10, 15), (10, 16), (11, 12), (411, 16) 
» (12, 13), (12, 16), (12, 17), (13, 14), (13, 17), (14, 15), (14, 17), (15, 16) 
» (15, 17), (16, 17)]) 

t4ci8_1p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (8, 9), (8, 14) 
, (8, 15), (8, 16), (9, 10), (9, 16), (10, 11), (10, 16), (10, 17), (41, 12), 
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(11, 17), (12, 13), (12, 17), (12, 18), (13, 14), (13, 18), (14, 15), (14, 18), 
(15, 16), (15, 17), (15, 18), (16, 17), (17, 18)]) 
t4c1i8_2p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (8, 9), (8, 
14), (8, 15), (9, 10), (9, 15), (9, 16), (10, 11), (10, 16), (411, 12), (11, 16), 
(141, 17), (12, 13), (12, 17), (12, 18), (13, 14), (13, 18), (14, 15), (14, 18), 
(15, 16), (15, 17), (15, 18), (16, 17), (17, 18)]) 
t4ci9_i1p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (7, 15), (8, 
9), (8, 15), (8, 16), (9, 10), (9, 11), (9, 16), (9, 17), (10, 11), (411, 12), 
(11, 17), (12, 13), (12, 17), (12, 18), (13, 14), (13, 18), (13, 19), (14, 15), 
(14, 19), (15, 16), (15, 19), (16, 17), (16, 19), (17, 18), (17, 19), (18, 19)]) 
t4ci9_2p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (6, 15), (7, 8), (7, 15), (8, 9) 
» (8, 15), (8, 16), (9, 10), (9, 16), (9, 17), (10, 11), (10, 17), (11, 12), 
(11, 17), (11, 18), (12, 13), (12, 18), (13, 14), (13, 18), (13, 19), (14, 15), 
(14, 16), (14, 19), (15, 16), (16, 17), (16, 19), (17, 18), (17, 19), (18, 19)]) 
t4c19_3p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (5, 6), (5, 
11), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (7, 15), (8, 
9), (8, 15), (8, 16), (9, 10), (9, 16), (9, 17), (10, 11), (10, 12), (10, 17), 
(11, 12), (12, 13), (12, 17), (12, 18), (13, 14), (13, 18), (13, 19), (14, 15), 
(14, 19), (15, 16), (15, 19), (16, 17), (16, 19), (17, 18), (17, 19), (18, 19)]) 
t4ci9_4p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (5, 6), (5, 
11), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (7, 15), (8, 
9), (8, 15), (8, 16), (9, 10), (9, 16), (9, 17), (10, 11), (10, 17), (10, 18), 
(11, 12), (11, 18), (12, 13), (12, 18), (13, 14), (13, 18), (13, 19), (14, 15), 
(14, 19), (15, 16), (15, 19), (16, 17), (16, 19), (17, 18), (17, 19), (18, 19)]) 
t4ci9_5p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (7, 
16), (8, 9), (8, 10), (8, 16), (9, 10), (10, 11), (10, 16), (10, 17), (41, 12), 
(11, 17), (12, 13), (12, 17), (12, 18), (13, 14), (13, 18), (14, 15), (14, 18), 
(14, 19), (15, 16), (15, 19), (16, 17), (16, 19), (17, 18), (17, 19), (18, 19)]) 
t4c1i9_6p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (7, 
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16), (8, 9), (8, 16), (9, 10), (9, 16), (9, 17), (10, 11), (10, 17), (11, 12), 
(41, 17), (41, 18), (12, 13), (12, 18), (13, 14), (13, 15), (13, 18), (13, 19), 
(14, 15), (15, 16), (15, 19), (16, 17), (16, 19), (17, 18), (17, 19), (18, 19)]) 


t4c19_7p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 


(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), 6, 
6), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (8, 9), (8, 14) 
» (8, 15), (8, 16), (9, 10), (9, 16), (9, 17), (10, 11), (10, 17), (11, 12), 

(11, 17), (41, 18), (12, 13), (12, 18), (13, 14), (13, 18), (13, 19), (14, 15), 
(14, 19), (15, 16), (15, 17), (15, 18), (15, 19), (16, 17), (17, 18), (18, 19)]) 


t4c19_8p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 


(2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (7, 15), (7, 
16), (8, 9), (8, 16), (8, 17), (9, 10), (9, 17), (10, 11), (10, 17), (10, 18), 
(11, 12), (11, 18), (12, 13), (12, 14), (12, 18), (12, 19), (13, 14), (14, 15), 
(14, 19), (15, 16), (15, 19), (16, 17), (16, 19), (17, 18), (17, 19), (18, 19)]) 


t4c19_9p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 


(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), G, 
13), (5, 6), (5, 13), (5, 14), (5, 15), (6, 7), (6, 15), (7, 8), (7, 15), (7, 

16), (7, 17), (8, 9), (8, 10), (8, 17), (9, 10), (10, 11), (10, 17), (10, 18), 
(11, 12), (411, 18), (12, 13), (12, 14), (12, 18), (12, 19), (13, 14), (14, 15), 


(14, 19), (15, 16), (15, 19), (16, 17), (16, 18), (16, 19), (17, 18), (18, 19)]) 


t4c19_10p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 


(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), 6, 
6), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (8, 9), (8, 14) 
» (8, 15), (8, 16), (9, 10), (9, 16), (9, 17), (10, 11), (10, 17), (10, 18), 

(11, 12), (411, 18), (11, 19), (12, 13), (12, 19), (13, 14), (13, 15), (13, 19), 
(14, 15), (15, 16), (15, 18), (15, 19), (16, 17), (16, 18), (17, 18), (18, 19)]) 


t4c19_11p = Graph([(1, 2), (1, 3), (1, 4), (41, 5), (1, 6), (1, 7), (2, 3), (2, 7), 


(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (5, 6), 6, 
11), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (7, 15), (8, 
9), (8, 15), (8, 16), (9, 10), (9, 16), (9, 17), (10, 11), (10, 17), (10, 18), 
(11, 12), (411, 18), (12, 13), (12, 18), (13, 14), (13, 18), (13, 19), (14, 15), 
(14, 16), (14, 19), (15, 16), (16, 17), (16, 19), (17, 18), (17, 19), (18, 19)]) 


t4c19_12p = Graph([(1, 2), (1, 3), (4, 4, (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 


(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), 6, 
6), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (7, 15), (8, 9) 
» (8, 15), (8, 16), (9, 10), (9, 16), (9, 17), (10, 11), (10, 17), (10, 18), 

(11, 12), (11, 18), (12, 13), (12, 18), (13, 14), (13, 18), (13, 19), (14, 15), 
(14, 16), (14, 19), (15, 16), (16, 17), (16, 19), (17, 18), (17, 19), (18, 19)]) 


t4c19_13p = Graph([(1, 2), (1, 3), (14, 4, (4, 5), (1, 6), (1, 7), (2, 3), (2, 7), 


(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), ©, 
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13), (5, 6), (5, 13), (5, 14), (6, 7), (6, 14), (7, 8), (7, 14), (7, 15), (8, 
9), (8, 15), (9, 10), (9, 15), (9, 16), (10, 11), (10, 16), (10, 17), (411, 12), 
(11, 17), (12, 13), (12, 17), (12, 18), (13, 14), (13, 18), (13, 19), (14, 15), 
(14, 19), (15, 16), (15, 19), (16, 17), (16, 18), (16, 19), (17, 18), (18, 19)]) 
t4c19_14p = Graph([(1, 2), (1, 3), (4, 4), (1, 5), (1, 6), (14, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), 6, 
11), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (7, 15), (8, 
9), (8, 15), (9, 10), (9, 15), (9, 16), (9, 17), (10, 11), (10, 17), (41, 12), 
(11, 17), (41, 18), (12, 13), (12, 18), (13, 14), (13, 18), (13, 19), (14, 15), 
(14, 19), (15, 16), (15, 19), (16, 17), (16, 18), (16, 19), (17, 18), (18, 19)]) 
t4c19_15p = Graph([(1, 2), (1, 3), (14, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), 6, 
6), (5, 12), (5, 13), (6, 7), (6, 13), (7, 8), (7, 13), (7, 14), (7, 15), (8, 9) 
» (8, 15), (9, 10), (9, 15), (9, 16), (10, 11), (10, 16), (11, 12), (11, 16), 
(11, 17), (12, 13), (12, 17), (12, 18), (13, 14), (13, 18), (14, 15), (14, 18), 
(14, 19), (15, 16), (15, 19), (16, 17), (16, 19), (17, 18), (17, 19), (18, 19)]) 
t4c19_16p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (8, 9), (8, 
14), (8, 15), (8, 16), (9, 10), (9, 16), (10, 11), (10, 16), (10, 17), (11, 12), 
(11, 17), (11, 18), (12, 13), (12, 18), (13, 14), (13, 18), (13, 19), (14, 15), 
(14, 19), (15, 16), (15, 19), (16, 17), (16, 19), (17, 18), (17, 19), (18, 19) 
]) 
t4c19_17p = Graph([(1, 2), (1, 3), (4, 4), (1, 5), (1, 6), (14, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), 6, 
6), (5, 12), (5, 13), (6, 7), (6, 8), (6, 13), (6, 14), (7, 8), (8, 9), (8, 14) 
» (8, 15), (9, 10), (9, 15), (9, 16), (9, 17), (10, 11), (10, 17), (11, 12), 
(11, 17), (11, 18), (12, 13), (12, 18), (12, 19), (13, 14), (13, 19), (14, 15), 
(14, 16), (14, 19), (15, 16), (16, 17), (16, 18), (16, 19), (17, 18), (18, 19)]) 
t4c19_18p = Graph([(1, 2), (1, 3), (14, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), 6, 
6), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (7, 15), (8, 9) 
» (8, 15), (8, 16), (8, 17), (9, 10), (9, 17), (10, 11), (10, 17), (10, 18), 
(11, 12), (411, 18), (12, 13), (12, 18), (12, 19), (13, 14), (13, 19), (14, 15), 
(14, 16), (14, 19), (15, 16), (16, 17), (16, 18), (16, 19), (17, 18), (18, 19)]) 
t4c19_19p = Graph([(1, 2), (1, 3), (4, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (7, 15), (8, 
9), (8, 15), (9, 10), (9, 15), (9, 16), (10, 11), (10, 16), (10, 17), (411, 12), 
(11, 17), (411, 18), (12, 13), (12, 18), (13, 14), (13, 18), (13, 19), (14, 15), 
(14, 19), (15, 16), (15, 19), (16, 17), (16, 19), (17, 18), (17, 19), (18, 19)]) 
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t4c19_20p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), 6, 
6), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (8, 9), (8, 14) 
» (8, 15), (8, 16), (9, 10), (9, 16), (10, 11), (10, 16), (10, 17), (11, 12), 
(11, 17), (41, 18), (12, 13), (12, 18), (12, 19), (13, 14), (13, 19), (14, 15), 
(14, 19), (15, 16), (15, 17), (15, 18), (15, 19), (16, 17), (17, 18), (18, 19)]) 
t4c19_21p = Graph([(1, 2), (1, 3), (14, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), 6, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (7, 8), (7, 14), (7, 15), (8, 
9), (8, 15), (8, 16), (9, 10), (9, 11), (9, 16), (9, 17), (10, 11), (41, 12), 
(11, 17), (141, 18), (12, 13), (12, 18), (13, 14), (13, 15), (13, 18), (13, 19), 
(14, 15), (15, 16), (15, 19), (16, 17), (16, 18), (16, 19), (17, 18), (18, 19)]) 
t4c19_22p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (@, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (8, 9), (8, 
14), (8, 15), (9, 10), (9, 15), (9, 16), (10, 11), (10, 16), (10, 17), (11, 12), 
(11, 17), (41, 18), (12, 13), (12, 18), (13, 14), (13, 18), (13, 19), (14, 15), 
(14, 19), (15, 16), (15, 19), (16, 17), (16, 19), (17, 18), (17, 19), (18, 19) 
]) 
t4c19_23p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (7, 15), (8, 
9), (8, 15), (8, 16), (8, 17), (9, 10), (9, 17), (10, 11), (10, 17), (10, 18), 
(11, 12), (411, 18), (12, 13), (12, 18), (12, 19), (13, 14), (13, 15), (13, 19), 
(14, 15), (15, 16), (15, 19), (16, 17), (16, 18), (16, 19), (17, 18), (18, 19)]) 
t4c19_24p = Graph([(1, 2), (1, 3), (14, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (8, 9), (8, 
14), (8, 15), (8, 16), (9, 10), (9, 16), (10, 11), (10, 16), (10, 17), (11, 12), 
(11, 17), (141, 18), (12, 13), (12, 18), (12, 19), (13, 14), (13, 19), (14, 15), 
(14, 19), (15, 16), (15, 18), (15, 19), (16, 17), (16, 18), (17, 18), (18, 19) 
]) 
t4c19_25p = Graph([(1, 2), (1, 3), (14, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (7, 15), (8, 
9), (8, 15), (9, 10), (9, 15), (9, 16), (10, 11), (10, 16), (10, 17), (411, 12), 
(11, 17), (41, 18), (12, 13), (12, 18), (13, 14), (13, 18), (13, 19), (14, 15), 
(14, 16), (14, 19), (15, 16), (16, 17), (16, 19), (17, 18), (17, 19), (18, 19)]) 
t4c19_26p = Graph([(1, 2), (1, 3), (14, 4), (1, 5), (4, 6), (1, 7), (2, 3), (@, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), G, 
13), (5, 6), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (8, 
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9), (8, 15), (8, 16), (9, 10), (9, 16), (9, 17), (9, 18), (10, 11), (10, 18), 
(11, 12), (11, 18), (12, 13), (12, 17), (12, 18), (13, 14), (13, 17), (13, 19), 
(14, 15), (14, 19), (15, 16), (15, 19), (16, 17), (16, 19), (17, 18), (17, 19)]) 
t4c19_27p = Graph([(1, 2), (1, 3), (1, 4), (14, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (8, 9), (8, 
14), (8, 15), (9, 10), (9, 15), (9, 16), (9, 17), (10, 11), (10, 17), (411, 12), 
(11, 17), (11, 18), (12, 13), (12, 18), (12, 19), (13, 14), (13, 19), (14, 15), 
(14, 19), (15, 16), (15, 19), (16, 17), (16, 18), (16, 19), (17, 18), (18, 19)]) 
t4c19_28p = Graph([(1, 2), (1, 3), (1, 4), (14, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (8, 9), (8, 
14), (8, 15), (9, 10), (9, 15), (9, 16), (9, 17), (10, 11), (10, 17), (411, 12), 
(11, 17), (12, 13), (12, 17), (12, 18), (13, 14), (13, 18), (13, 19), (14, 15), 
(14, 19), (15, 16), (15, 19), (16, 17), (16, 18), (16, 19), (17, 18), (18, 19)]) 
t4c20_1p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (5, 6), (5, 
11), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (7, 15), (8, 
9), (8, 15), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (10, 11), (10, 18), 
(10, 19), (11, 12), (11, 19), (12, 13), (12, 19), (13, 14), (13, 19), (13, 20), 
(14, 15), (14, 16), (14, 20), (15, 16), (16, 17), (16, 18), (16, 20), (17, 18), 
(18, 19), (18, 20), (19, 20)]) 
t4c20_2p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (8, 9), (8, 
14), (8, 15), (8, 16), (9, 10), (9, 16), (10, 11), (10, 16), (10, 17), (11, 12), 
(11, 17), (141, 18), (12, 13), (12, 18), (13, 14), (13, 18), (13, 19), (14, 15), 
(14, 19), (14, 20), (15, 16), (15, 20), (16, 17), (16, 20), (17, 18), (17, 20), 
(18, 19), (18, 20), (19, 20)]) 
t4c20_3p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (6, 7), (6, 8), (6, 14), (6, 15), (7, 8), (8, 9) 
, (8, 15), (8, 16), (9, 10), (9, 16), (9, 17), (9, 18), (10, 11), (10, 18), (11, 
12), (11, 18), (11, 19), (12, 13), (12, 19), (13, 14), (13, 19), (13, 20), (14, 
15), (14, 20), (15, 16), (15, 17), (15, 20), (16, 17), (17, 18), (17, 19), (17, 
20), (18, 19), (19, 20)]) 
t4c20_4p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (8, 9) 
» (8, 15), (8, 16), (8, 17), (9, 10), (9, 17), (10, 11), (10, 12), (10, 17), 
(10, 18), (11, 12), (12, 13), (12, 18), (12, 19), (13, 14), (13, 19), (13, 20), 
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(14, 15), (14, 20), (15, 16), (15, 20), (16, 17), (16, 18), (16, 19), (16, 20), 
(17, 18), (18, 19), (19, 20)]) 

t4c20_5p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (7, 15), (8, 
9), (8, 15), (8, 16), (9, 10), (9, 16), (9, 17), (10, 11), (10, 17), (41, 12), 
(11, 17), (41, 18), (12, 13), (12, 18), (12, 19), (13, 14), (13, 19), (14, 15), 
(14, 19), (14, 20), (15, 16), (15, 20), (16, 17), (16, 18), (16, 20), (17, 18), 
(18, 19), (18, 20), (19, 20)]) 

t4c20_6p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (7, 15), (8, 9) 
» (8, 15), (8, 16), (9, 10), (9, 16), (9, 17), (10, 11), (10, 17), (41, 12), 
(41, 17), (41, 18), (11, 19), (12, 13), (12, 19), (13, 14), (13, 19), (14, 15), 


(18, 19), (18, 20), (19, 20)]) 
t4c20_7p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (8, 
9), (8, 15), (8, 16), (9, 10), (9, 16), (9, 17), (9, 18), (10, 11), (10, 18), 
(11, 12), (411, 18), (11, 19), (12, 13), (12, 19), (13, 14), (13, 19), (13, 20), 
(14, 15), (14, 20), (15, 16), (15, 20), (16, 17), (16, 20), (17, 18), (17, 19), 
(17, 20), (18, 19), (19, 20)]) 
t4c20_8p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (5, 6), (5, 10), (5, 
11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (8, 9), (8, 
14), (8, 15), (9, 10), (9, 15), (9, 16), (10, 11), (10, 16), (41, 12), (11, 16), 
(11, 17), (41, 18), (12, 13), (12, 18), (13, 14), (13, 18), (13, 19), (14, 15), 
(14, 19), (14, 20), (15, 16), (15, 20), (16, 17), (16, 20), (17, 18), (17, 19), 
(17, 20), (18, 19), (19, 20)]) 
t4c20_9p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (7, 8), (7, 14), (7, 15), (7, 
16), (8, 9), (8, 16), (8, 17), (9, 10), (9, 17), (10, 11), (10, 17), (10, 18), 
(10, 19), (41, 12), (11, 19), (12, 13), (12, 19), (13, 14), (13, 15), (13, 19), 
(13, 20), (14, 15), (15, 16), (15, 20), (16, 17), (16, 18), (16, 20), (17, 18), 
(18, 19), (18, 20), (19, 20)]) 
t4c20_10p = Graph([(1, 2), (1, 3), (1, 4), (4, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (6, 
6), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (6, 15), (7, 8), (7, 15), (8, 9) 
» (8, 15), (8, 16), (8, 17), (9, 10), (9, 17), (10, 11), (10, 17), (10, 18), 
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(10, 19), (41, 12), (11, 19), (12, 13), (12, 19), (12, 20), (13, 14), (13, 20), 
(14, 15), (14, 16), (14, 18), (14, 20), (15, 16), (16, 17), (16, 18), (17, 18), 
(18, 19), (18, 20), (19, 20)]) 
t4c20_11p = Graph([(1, 2), (1, 3), (1, 4), (4, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (8, 9), (8, 
14), (8, 15), (9, 10), (9, 15), (9, 16), (10, 11), (10, 16), (10, 17), (11, 12), 
(141, 17), (41, 18), (12, 13), (12, 18), (13, 14), (13, 18), (13, 19), (14, 15), 
(14, 19), (15, 16), (15, 19), (15, 20), (16, 17), (16, 20), (17, 18), (17, 20), 
(18, 19), (18, 20), (19, 20)]) 
t4c20_12p = Graph([(1, 2), (1, 3), (1, 4), (4, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (8, 9), (8, 
14), (8, 15), (8, 16), (9, 10), (9, 16), (9, 17), (10, 11), (10, 17), (10, 18), 
(11, 12), (41, 18), (12, 13), (12, 18), (12, 19), (12, 20), (13, 14), (13, 20), 
(14, 15), (14, 20), (15, 16), (15, 17), (15, 19), (15, 20), (16, 17), (17, 18), 
(17, 19), (18, 19), (19, 20)]) 
t4c20_13p = Graph([(1, 2), (1, 3), (1, 4), (4, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (8, 9), (8, 
14), (8, 15), (9, 10), (9, 15), (9, 16), (10, 11), (10, 16), (411, 12), (11, 16), 
(11, 17), (12, 13), (12, 17), (12, 18), (13, 14), (13, 18), (13, 19), (14, 15), 
(14, 19), (15, 16), (15, 19), (15, 20), (16, 17), (16, 20), (17, 18), (17, 20), 
(18, 19), (18, 20), (19, 20)]) 
t4c21_i1p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (7, 8), (7, 14), (7, 15), (8, 
9), (8, 15), (8, 16), (9, 10), (9, 16), (9, 17), (10, 11), (10, 17), (41, 12), 
(11, 17), (41, 18), (12, 13), (12, 18), (12, 19), (13, 14), (13, 19), (13, 20), 
(14, 15), (14, 20), (15, 16), (15, 20), (15, 21), (16, 17), (16, 21), (17, 18), 
(17, 21), (18, 19), (18, 21), (19, 20), (19, 21), (20, 21)]) 
t4c21_2p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (7, 15), (7, 
16), (8, 9), (8, 16), (9, 10), (9, 16), (9, 17), (9, 18), (10, 11), (10, 18), 
(11, 12), (41, 18), (11, 19), (12, 13), (12, 19), (12, 20), (13, 14), (13, 20), 
(14, 15), (14, 20), (15, 16), (15, 17), (15, 20), (15, 21), (16, 17), (17, 18), 
(17, 21), (18, 19), (18, 21), (19, 20), (19, 21), (20, 21)1) 
t4c21_3p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (3, 4), (3, 8), (38, 9), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 
11), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (7, 15), (8, 
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9), 
(11, 
(14, 
(17, 
t4c21_4p 
(2, 
11), 
9), 
(11, 
(14, 
(17, 
t4c21_5p 
(2, 
13), 
16), 
(10, 
(14, 
(17, 


t4c21_6p 


t4c22_1p 
(2, 
11), 
9), 
(11, 
(14, 
(17, 
(21, 
t4c22_2p 
(2, 
(2, 9), 
» © 
(8, 
18), 
16), 
22), 


(8, 


12), 
15), 


19), 


8), 
(5 


(8, 


12), 


19), 


21 


8), 
(5 


(8 


18), 
15), 


19), 


8), 


(5, 


(8, 


12), 
15), 


18), 


15), (8, 
(11, 
(14, 
(17, 
Graph(((1, 

(3, 4), 
oo 12D ey ACB 
15), (8, 
(11, 
(14, 
); 


Graph([(1, 


(18, 
(2, 9), 
¥ 6), 
» 9), 


(5, 
(8, 
(10, 
(14, 
(17, 21 


Graph([(1, 


Graph([(1, 

(2, 9), 
12), (5, 
15), (8, 
(11, 
(14, 


(17, 


22)]) 


8), 


(2, 


,» 13), 


16) 


(11, 
(14, 
(18, 


Graph(((1, 

10), (3, 
(6, 7) 
jo C85 17s 
1:9): 
20), 


19), 


18), 
20), 
21), 


(3, 


18), 


20), 


19), 


(3, 


19), 


16), 


19), 


(3, 


18), 
20), 


22), 


(12, 
(14, 


(18, 


16), 


2), 

8) 
13), 

16), 


2), 
4) 
13), 
16), 


); 
2), 


2), 
4) 
13), 


16), 


2), 


4), 
» (6, 
(9, 


(12, 
(14, 
(18, 


(12, 
(15, 


(18, 


(11, 
(14, 
(18, 


(11, 
(14, 


(18, 


(3, 


13), 
21), 
22), 


(9, 


C15 


», G, 


(6, 
(9, 


(1, 


» 6, 


(5, 


(8, 


(1, 


» 6G, 


(6, 


(9, 


(1, 


13) 
10), 


10), 


13), 
21), 
19), 


3), 
9) 

7), 

10), 


13), 
16), 


21), 


3), 

9) 
14), 
17), 


12), 
20), 


19), 


3), 


7), 


10), 


19), 
21), 


19), 


3), 


10), 


» (6, 


(9, 


(12, 
(15, 


(19, 


(9, 
(12, 
(15, 
(19, 


(a, 


» 6, 


(6, 
(9, 
(12, 
(15, 
(19, 


(1, 


» G, 


(5, 


(8, 


(12, 
(15, 
(19, 


(1, 


» 6, 


(9, 


(12, 


(15, 


(18, 


(1, 


(4, 


17) 


19), 
16), 


20), 


16), 
18), 
16), 
20), 


4), 


13), 
16), 
18), 
20), 
20), 


4), 


15), 
18), 
13), 


13), 
20), 


20), 


4), 


13), 
16), 
13), 
16), 


22), 


4), 


5), 


14), 
» 9, 
(12, 
(16, 
(19, 


(1, 


10), 


(1, 


10), 


10), 


(4, 


(6, 


195 


(9, 


(6, 
(9, 


(6, 
(9, 


(12, 
(15, 


(19, 


5), 
(4, 
1 
1 


(12, 
(16, 
(19, 


5), 


(3, 


1 


(12, 
(15, 


(19, 


(4, 


10) 


18), 
20), 
17); 
21), 


7), 


17), 


19), 
21), 
21), 
qa, 
5), 
4), 
75 
19), 
17), 
21), 
(1, 


11), 


0), 

19), 
16), 
21), 


(10, 
(12 
(16 
(20 
6), 

(4, 

(7, 

(10, 
(13 
(16 
(20 
6), 


(4, 


(6, 1 


(9, 
(12 
(16 
(20 
6), 

(4, 


» (10, 1 


» (4, 


(10, 
(13, 
(16, 
(19, 


(13 
(16 
(20 
6), 
(4, 


14) 


22) 


11), 


11), 
» 20) 
9 LZ 


(10, 
+, “GL3s, 
+ GLE; 


, 21)]) 


(1, 
10), 
8), 

11), 
, 14) 


, 20) 


5 


(4, 


(7, 
(10, 
» (13, 


¢ (CL6:, 


» 21)]) 


(2, 
5), 
5), 
18), 
» 20) 


,» 17) 


3), 


(4, 


(7, 


(10 


e ACIB%S 


» (16, 


,» 21)]) 


(1, 
10), 
(7 
1), ¢ 
» 14) 
, 20) 


TD: 
(4, 


,» 14), 


10, 
» ¢ 
» ¢ 


,» 21)]) 


(1, 


10), 


, (10 


oi CLS; 
oo G16, 
, (20, 


(4, 


7), 
(4, 


(7, 


15) 


bh )5 


8), 


12), 


20), 
22), 
21), 


(2, 
11), 
14), 


(2, 


11), 


2444) 


(2, 
11), 


17), 
13, 


16, 


(2, 


11), 
14), 


» (8, 


17), 
14), 
21), 


3), 


(5 


(7, 


17), 
19), 


21), 


6), 


(4 


(7, 
» (10, 
14), 


21), 


3), 
(4 


(7, 
(10, 
19), 
21), 


3), 


(5 


(5, 


9) 


(11, 
(14, 
(17, 
(21, 


(10, 
(13, 
(17, 


(2, 
» 6), 
15), 
(10, 
(14, 


(17, 


(2, 
» 12) 


15), 


(13, 


(17, 


(2, 
, 12) 


15), 


(13, 
(17, 


(2, 


» 6), 


6), 
», 6, 
12), 
15), 
18), 
22)] 


18), 
20), 
18), 


7), 
(5, 
(8, 

18), 
15), 


18), 


7), 
» (4, 
(7, 


12), 


20), 


18), 


7), 
» (5, 


(8, 9) 


18), 


20), 
18), 


7), 


12) 
15), 
(11, 
(14, 
(17, 

) 


t4c22_3p 

(2, 
11), 

9), 
(14, 
(14, 
(17, 
(21, 
t4c22_4p 

(2, 
A), 

9), 
(11, 
(14, 
(17, 
(21, 
t4c22_5p 

(2, 
6223 

9), 
(11, 
(14, 
(17, 
(21, 


8), 
(5, 

(8, 
12), 
15), 
18), 
22)]) 


8), 
(5, 

(8, 
12), 
15), 
21), 


22)]) 


(2, 
12), 


15), 


(2, 
12), 


15), 


Graph ([(1 


9), 


(11, 
(14, 
(17, 


Graph ([(1 


9), 


(141, 
(14, 
(17, 


(5, 


(8, 


(5, 


(8, 


(3, 


16) 
18), 
20), 
22), 


(3, 


16) 
18), 
20), 
22), 


2), 


13), 


2), 


13), 


> (9, 


(125 
(15, 


(18, 


» (9, 


(12, 
(15, 


(18, 


qi, 
4), 
(6, 


(1, 
4), 
(6, 


Graph ([(1 


2), 


(1, 


3), 
(3, 9) 
7), 
10), 
13), 
16), 


19), 


3), 
(3, 9) 
7), 
10), 
13), 
16), 


19), 


3), 


(a, 
» @3, 
(6, 
(9, 
(12, 
(15, 


(18, 


(1, 
» G3, 
(6, 
(9, 
(12, 
(15, 


(18, 


(1, 


4), 


4), 


(1 
10), 
13), 
16), 
18), 
20), 
22), 


(4 
10), 
13), 
16), 
18), 
20), 
22), 


> 5), 


(3, 
(6, 
(9, 
(12, 
(15, 


(19, 


» 5), 


(3, 
(6, 
(9, 
(12, 
(15, 


(19, 


4), 


(1, 


8), 


(2, 


9), 


(2, 


10), 


(3, 


4), 


(3, 


10), 


5), 


(3, 


(1, 
11), 
14), 
Ls 
19), 
21), 
20), 


(1, 
11), 
14), 
17), 
19), 
21), 
20), 


(1, 


11), 


6), 
(4, 
(7, 8) 
(10, 
(13, 
(16, 


(19, 


6), 
(4, 
(7, 8) 
(10, 
(13, 
(16, 


(19, 


6), 
(4, 


(1, 


5), 


(1, 


5), 


= (7, 


11):; 


14), 
17), 
22), 


> (7, 


14)°5 


14), 
17), 
21), 


(1, 


5), 


Tt), 


(4, 


7), 


(4, 


14) 
(10, 

(13, 
(16, 
(20, 


14) 
(10, 

(13, 
(16, 
(19, 


(2, 


11), 


(2, 


11), 


5 
(4, 


(2, 


3), 
(5, 
si Cks 
17), 
19), 
21)"; 
21), 


3), 
(5, 
9. Cs 
17), 
19), 
21):5 
22), 


34; 


(10, 


(10, 


(2, 
6), 


15)., 


(13, 
(16, 
(20, 


(2, 
6), 


15), 


(13, 
(17, 
(20, 


T)s 


(5, 


(8, 


18), 


20), 
22), 
22), 


Ts 


(5, 


(8, 


18), 


20), 
18), 
21), 


(2, 


7), 


11), 


(4, 


12), 


(5, 


(5, 


12), 


(5, 


13), 


(6, 


15 


(8, 


15), 


(8, 


16) , 


(8, 


che es 


12), 
15), 
18), 
22)]) 


(141, 
(14, 
(17, 


18), 
20), 
22), 


(11, 
(14, 
(18, 


19), 
21), 
19), 


(6, 
(9, 
(12, 
(15, 


(18, 


13), 
10), 
13), 
16), 
22), 


(6, 
(9, 
(12, 
(15, 


(19, 


14), 

17), 
19), 
21), 
20), 


(6, 
(9, 


15); 


18), 


#5- 
conne 
cted 
trian 
gulations which 
maximi 
ze th 
e 
prox 


t5c12p 
2), (1, 3), (1 


(4, 


4), (1 


(4, 


5), (1 


(4, 


Graph([(1, 


8), (3 
p4 
»), (3, 8), (3, 9) 
’ 5) 
: 9), 


6), 


LOD'5 


(6, 
(10, 


t5c14p 
8), 
(6, 
(9, 
(13, 


t5ci5p 
8), 
(5, 
(9, 


(12, 


7), 


(6, 


11), 


(7, 


141)"; 


(10, 


Graph([(1 


(3, 4), (3 


Mp Op AL 
13), 
14)]) 


Graph([(1, 


(9, 


14), 


(2, 


9), 


12), 
10), 


15), 


(6, 
(9, 


(13, 


G35, 
Ds 
14), 


12), 
2), 
8), 


» (6, 


2):3 
4), 
(6, 


(10, 


8), 
(11, 
(1, 
(3, 

12) 


(1, 
(35 
12), 


(7, 
12)]) 


119%; 


(7, 


12), 


(8, 


9:5 


(12, 
(16, 


(19, 


(2, 


(5 


3), 


9), 


» (7, 


asap 


3), 
9), 


(1, 
(4, 
8) 
(10, 


(1, 
(3, 


4), 


5), 


er 
14), 


4), 
10), 


(1, 
(4, 
12 
(1 


(1, 
(4, 


5), 
9), 
); 


1, 


5), 


5), 


(7, 


(1, 


(4, 


1.2); 


(1, 
(4, 


(8, 


6), 


10), 


13), 


(11, 


6), 


(2, 
(5 


(8, 


14), 


(1, 


20), 
17), 
22), 


3). 
» 6) 


12), 


3), 


» 6) 
9), 


Te 


(12, 


(7, 

(10, 
(13, 
(16, 
(20, 


(2, 
» (5, 


(9, 


(2, 


» (5, 


(8, 


(2, 


8), 


(7, 


15):5 


(8, 


11), 


(10, 


18), 


14), 
21), 
21), 


6), 
10), 


10), 


(2, 


(13, 
(16, 
(20, 


7), 


(5, 


20), 
22), 
22), 


(2, 


11), 


(9, 


12), 


6), 


10), 


13) 


13), 


3), 


(2, 


» (9, 


(12, 


(2, 


(5, 


7), 


(2, 


149°; 


10), 


14), 


7), 


10), 


(6, 


1:3): 5 


(7, 


8), 


14), 


(10, 


(13, 


11), 


15) 


(10, 


» (14, 


14), 


15 


(10, 


d]) 
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(7, 


15), 


13), 


(11, 


(8, 


(4, 
9), 


11:5 


(8, 


(5, 


6), 


(5, 


(233 
11), 


13), 


(8, 


12), 


(11, 


15), 


(12, 


14), 
13), 


t5c1i6p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), (2, 
8), (3, 4), (3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (5, 6), (5, 11), 
(5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (8, 9), (8, 14), 
(9, 10), (9, 14), (9, 15), (10, 11), (10, 15), (11, 12), (41, 15), (41, 16), 
(12, 13), (12, 16), (13, 14), (13, 16), (14, 15), (14, 16), (15, 16)]) 

t5ci7p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), (@, 
8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), (5, 11), 
(5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (8, 9), (8, 14), 
(8, 15), (9, 10), (9, 15), (10, 11), (10, 15), (10, 16), (411, 12), (411, 16), 
(141, 17), (12, 13), (12, 17), (13, 14), (13, 17), (14, 15), (14, 16), (14, 17), 
(15, 16), (16, 17)]) 

t5c1i8p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), (2, 
8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (5, 6), 
(5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (7, 8), (7, 14), (7, 15), (8, 9), 
(8, 15), (8, 16), (9, 10), (9, 16), (10, 11), (10, 16), (10, 17), (11, 12), (11, 
17), (12, 13), (12, 17), (13, 14), (13, 17), (13, 18), (14, 15), (14, 18), (15, 
16), (15, 18), (16, 17), (16, 18), (17, 18)]) 

t5ci9_1p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), 6, 
11), (5, 12), (6, 7), (6, 12), (6, 13), (7, 8), (7, 13), (7, 14), (8, 9), (8, 
14), (8, 15), (9, 10), (9, 15), (10, 11), (10, 15), (10, 16), (11, 12), (411, 16) 
» (41, 17), (12, 13), (12, 17), (12, 18), (13, 14), (13, 18), (14, 15), (14, 18) 
» (14, 19), (15, 16), (15, 19), (16, 17), (16, 19), (17, 18), (17, 19), (18, 19) 
]) 

t5ci9_2p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (7, 8), (7, 14), (7, 15), (8, 9) 
» (8, 15), (8, 16), (9, 10), (9, 16), (9, 17), (10, 11), (10, 17), (41, 12), 
(11, 17), (41, 18), (12, 13), (12, 18), (13, 14), (13, 18), (13, 19), (14, 15), 
(14, 19), (15, 16), (15, 19), (16, 17), (16, 19), (17, 18), (17, 19), (18, 19)]) 

t5c19_3p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (7, 8), (7, 14), (7, 15), (8, 9) 
» (8, 15), (8, 16), (9, 10), (9, 16), (9, 17), (10, 11), (10, 17), (41, 12), 
(11, 17), (41, 18), (12, 13), (12, 18), (13, 14), (13, 18), (13, 19), (14, 15), 
(14, 19), (15, 16), (15, 19), (16, 17), (16, 18), (16, 19), (17, 18), (18, 19)]) 

t5c1i9_4p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (7, 8), (7, 14), (7, 15), (8, 9) 


» (8, 15), (8, 16), (9, 10), (9, 16), (10, 11), (10, 16), (10, 17), (11, 12), 
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(11, 
(14, 
t5c20_ip 
(2, 
6), 
16), 
(11, 
(14, 
(18, 
t5c20_ip 
(2, 
6), 
16), 
(11, 
(13, 
(18, 


t5c20_ip 


t5c20_ip 


t5c20_ip 
(2, 
13) 
9), 
(11, 
(14, 
(17, 


t5c20_ip 


17), 


19), 


8), 


(5, 


(8, 
12), 
15), 


19), 


8), 


(5, 


(8, 

12), 
20), 
19), 


(5, 


12), 
16), 
19), 


8), 


» 6, 


(8, 


12), 
15), 


20), 


(11, 18), 


C15... 16).. 
Graph([(1, 
(2, 


9), (3, 


19) G4 085 
9), (8, 
(11, 18), 
(15, 16), 
(18, 20), 
Graph([(1, 

(2, 


9), (3, 


12), (5, 
9), (8, 
(11, 18), 
(14, 15), 
(18, 20), 
Graph([(1, 
12), (5, 
16), 
(11, 18), 
(14, 19), 
(18, 20), 
Graph([(1, 
ome 


9), (3, 


Graph([(1, 


(2, 9), (2, 


6), (5, 
15), (8, 
(11, 18), 
(14, 16), 
(18, 19), 
Graph([(1, 


(3, 


2), 


13), 


16), 


2), 


13), 


16), 


2), 


13), 


2), 


2), 


16), 


2), 


(12, 


(15, 


4), 


(14 


(15, 


(19, 


4), 


(11 


(15, 


(19, 


(8, 


(11 


(14, 
(19, 


4), 


(8, 


(19, 


10) 


13), 


(12 


(14, 


(19 


4), 


(iy 


(5, 


(8, 


(1, 


(5, 


(8, 


(1, 


(6, 


(1, 


(6, 


(1, 


(9, 


(1, 


13), (12, 18), (13, 14), (13, 18), (13, 19), (14, 15), 


19)]) 
7), 


12), 


17), (15, 19), C16, 17), (17, 18), (17, 19), (18, 


3), G4, 


9), 


4), (1, 


10), 


5), (1, 


11), 


6), (2, 3), (2, 6), (2, 


(3, (3, (3, (4, 5), (4, 11), @, (5, 


14), (6, 7), (6, 14), (7, 8), (7, 14), (7, 15), (7, 


17), (9, 10), (9, 17), (10, 11), (10, 17), (10, 18), 


» 19), (12, 13), (12, 19), (138, 14), (13, 15), (13, 19), 


19), 
20)]) 
3), 


(15, 20), (16, 17), (16, 20), (17, 18), (17, 20), 


(1, 
9), 


4), (1, 


10), 


5), (1, 


11), 


6), (2, 3), (2, 6), (2, 7), 


G3, (3, (3, (4, 5), (4, 11), (4, 12), (5, 


14), (6, 7), (6, 14), (7, 8), (7, 14), (7, 15), (7, 


17), (9, 10), (9, 17), (10, 11), (10, 17), (10, 18), 


» 19), (12, 13), (12, 19), (138, 14), (13, 15), (13, 19), 


16), 
20)]) 
3), 


(15, 20), (16, 17), (16, 20), (17, 18), (17, 20), 


(1, 
(3, 


4), (1, 


10), 


5), (1, 


11), 


6), (1, 7), (2, 3), (2, 7), 


(3, (4, 5), (4, 11), (4, 12), (5, 


7), (6, 13), (6, 14), (6, 15), (7, 8), (7, 15), (8, 9) 


17), (9, 10), (9, 17), (10, 11), (10, 17), (10, 18), 


, 19), (12, 13), (12, 19), (13, 14), (13, 19), (14, 15), 


20), 
20)]) 
3), 


(15, 16), (16, 17), (16, 20), (17, 18), (17, 20), 


(a, 


9), 


4), (1, 5), (1, 6), (1, 7), (, 3), (2, 7), 


(3, (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), (5, 


7), (6, 13), (6, 14), (6, 15), (7, 8), (7, 15), (8, 9) 


17), (9, 10), (9, 17), (10, 11), (10, 17), (10, 18), 


(12, 13), (12, 19), (13, 14), (13, 19), (14, 15), 


(16, 20), (17, 18), (17, 20), 


20)]) 


» 6, 
14), 


4), 


(5, (6, 15), (8, 


10), (9, 16), 11), (10, 17), (10, 18), 


, 13), (12, 18), (12, 19), (13, 14), (13, 19), (13, 20), 
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(16, 16), (16, 17), (16, 20), (17, 18), (17, 19), 
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10), 
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(3, (3, (4, 10), (4, 11), (4, 12), (5, 


(7, 14), (7, 15), (8, 9) 


(9, 17), (10, 11), (10, 17), (10, 18), 
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(11, 
(14, 
(18, 


t5c21_ip 


t5c21_2p 


(2, 


19), 


t5c21_3p 


t5c22_ip 


t5c22_2p 
(2, 
6), 
16), 
(11, 
(13, 
(17, 


(21, 


(5, 


8), 


(5, 


(5:, 


8), 


(5, 


12), 
19), 
19), 


(17, 


19), 
21) 
22), 
22)]) 


(8, 

12), 
20), 
18), 
22)]) 


(2, 


12), 


(2, 


12), 


12), 


(2, 
12), 


9), 


(11, 
(14, 
(18, 


Graph([(1 


9), 


(8, 


Graph ([(1 


9), 


(8, 
12), 
15), 


21), 


Graph([(1 


9), 


Graph([(1 


(8, 
(11, 
(14, 
(17, 


Graph ([(1 


9), 


(11, 
(13, 
(17, 


(5, 


(5, 


(5, 


(5, 


(8, 


18), 
20), 
20), 
2) 
(3, 
13) 


16), 


(3, 
13) 

16), 
(11, 
(14, 


(18, 


(3, 


16), 
12), 
15), 
18), 


(3, 
13) 
16) 

18), 

21), 

19), 


2), 


2), 


2), 


2), 


(11, 
(15, 
(19, 
» C1, 
4), 
, (6, 
(8, 1 


(11, 


4), ¢ 
» (6, 
(8, 
19), 
16), 
19), 

qa, 
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(1, 


(14, 
(18, 


a, 
4), ¢ 
» (5, 
» (8, 
(11, 
(14, 
(17, 


(3, 


17), 


19), 
16), 
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3), 
9) 
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7), 
19), 


7), 


(11, 
(14, 
(19, 
3), 


3, 9) 


21), 


19), 
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14), 
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19), 
15), 
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(8, 


(12, 


(15, 


(1, 


» 6, 


(6, 


(12, 
(15, 
(19, 


(1, 


» G, 


(6, 
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20) 


(1, 


» G, 


(12, 


(15, 


(15, 


(18, 


(a, 


» 6, 
(6, 
(9, 

(11, 

(15, 


(18, 


10), 


18), 
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13), 
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13), 
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(6, 


(6, 


(6, 


(12, 


(16, 


» 5), 


(4, 


,» 17) 
(12, 
(16, 
(19, 
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(3, 
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13), 
16), 
21), 
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(12, 


(15, 
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(12, 
(15, 


(19, 
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(4, 


(9, 
(12, 
(15, 
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14), 
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17), 
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5), 


, (10, 


19), 
17), 
21), 
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(20, 
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13), 
21), 
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6), 


8) 


(13, 
(16, 
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6), 
(4, 
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10), 


11), 


5), 


15), 


14), 


18), 
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» (7, 


14), 

20), 
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(7, 
, (10, 
» C13, 
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6), 


(12, 
(16, 
(20, 
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(12, 


(19, 


6), 


(12, 
(16, 


(19, 


10), 


5), 


11), 


10), 
8), 


18), 
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» 7, 
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17), 
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(2, 


3) 


» (7, 


20), 


22), 


3) 


(2, 


(7, 


20), 
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22), 


(4, 


(10, 


(4, 


(4, 


(10, 


(4, 


(10, 
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(10, 
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11) 
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14), 
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11) 
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14), 
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11) 


14), 
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11), 
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» (4, 
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(17, 
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» (4, 
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x C10, 
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» (4, 
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14), 
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21), 


(10, 


(14, 


(17, 
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12) 


15), 


(13, 
(17, 
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12) 
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(2, 
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15), 
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(16, 
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12) 


15), 


(13, 
(16, 
(20, 
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12) 


15), 
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(16, 
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18), 
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18), 
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, (10, 
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20), 
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Ch 


18), 


15), 
22), 
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12), 
21), 
23), 
21), 
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(2, 
6), 
16), 
(10, 
(13, 
(17, 
(20, 
t5c23_3p 
(2, 
13), 
16), 
(11, 
(14, 
(17, 
(20, 


t5c23_4p 


t5c23_5p 
(2, 
13), 
9), 
(11, 
(13, 
(16, 


(20, 


(5, 


8), 


(5, 


8), 


C5, 


8), 


(8, 


(11, 
(13, 
(17, 
(21, 


(8, 

19), 
21), 
18), 
23), 


(4, 
(8, 
12), 
15), 
18), 
23), 


(11, 
(13, 
(16, 
(20, 


(5, 


12), 
21), 
23), 


23), 


12), 


(2, 
12), 
9), 


(2, 


9), 


12), 


(2, 


15), 


Graph([(1, 


(8, 

18), 
22), 
18), 
22), 


Graph([(1, 


9), 


(11, 
(14, 
(17, 
(21, 


Graph([(1, 


9), 
14), 


(11, 
(14, 
(17, 
(21, 


Graph([(1, 


(8, 

12), 
22), 
23), 


23), 


Graph([(1, 


9), 
6), 


(11, 
(14, 
(17, 


(21, 


(5, 


(5, 


(8, 


(8, 


(5, 


(8; 


(8, 


2) 


13) 
16), 
(11, 
(14, 
(17, 
(21, 
2) 
(3, 
13) 
16) 
12), 
15), 
22), 
22), 


(2, 
(5, 
16) 
18), 
20), 
22), 
22), 


13) 
16), 

(11, 
(14, 
(17, 


(21, 


(2, 


16) 
18), 
15), 
18), 


22), 


2), 


6), 


2), 


2), 


13), 


» 1, 


» (6, 
(9, 
19), 
15), 
19), 
23), 
» C1, 
4), 
» 6, 
» (8, 
(11, 
(14, 
(18, 
(21, 
(1, 
10), 
(5 
» (8, 
(11, 
(14, 
(17, 
(21, 


(1, 


» (5, 
(8, 
19), 
15), 
18), 
22), 

(a, 
10), 


» (9, 
(11, 
(14, 
(17, 


(21, 


10), 


(3, 


17), 


(5, 


3), 


7), 


(11, 
(14, 
(17, 
(22, 
3), 

9) 
14), 


21), 
19), 
23), 
3), 
(3, 
» 14) 
17), 
19), 
21), 
23), 
23), 


3), 


14), 


(11, 
(14, 
(17, 
(21, 
3), 
(3, 
14) 
10), 
19), 
21), 
19), 


23), 


(9, 


4), 


(9, 


4), 


(a, 
», G, 
(6, 


20), 
22), 
23), 
23)] 
(1, 
» 6, 
(6, 


(15, 
(18, 
(22, 


(1, 


» 6, 
(9, 
(12, 
(15, 
(18, 
(22, 
(1, 
» 6, 
(6, 


20), 
22), 
23), 
23)] 


(a, 


» (6, 
(9, 
(12, 
(14, 
(17, 


(22, 


4), 


13), 
16), 


4), 


4), 
(3, 


4), 


10), 


4), 
(3, 


(1, 5), (1, 6), (1, 7), (2, 3), (@, 7), 


10), (4, 5), (4, 10), (4, 11), (4, 12), (5, 


(6, 14), (7, 8), (7, 14), (7, 15), (8, 9) 


(9, 17), (9, 18), (10, 11), (10, 18), (11, 


(12, 13), (12, 20), (13, 14), (13, 20), (13, 


(16, 16), (15, 22), (15, 23), (16, 17), (16, 


(18, 
) 


19), (19, 20), (19, 21), (19, 23), (20, 


(1, 5), (1, 


11), 


6), (2, 3), (2, 6), (2, 7), 


10), (3, (4, 5), (4, 11), (4, 12), (5, 


7), (6, 14), (7, 8), (7, 14), (7, 15), (7, 


10), (9, 17), (10, 11), (10, 17), (10, 18), 


13), (12, 19), (12, 20), (13, 14), (13, 20), 


16), (15, 21), (15, 22), (16, 17), (16, 22), 


22), 
23)]) 
C25 


10), 


(18, 23), (19, 20), (19, 23), (20, 21), 


5), (1, 


11), 


6), (1, 7), (2, 3), (2, 7), 


(3, (3, 12), (4, 5), (4, 12), (4, 


15), (6, 7), (6, 15), (6, 16), (7, 8), (7, 


10), (9, 17), (9, 18), (10, 11), (10, 18), 


13), (12, 19), (13, 14), (13, 19), (13, 20), 


16), (15, 21), (15, 22), (16, 17), (16, 22), 


19), 
23)]) 
Gali 


10), 


(18, 23), (19, 20), (19, 23), (20, 21), 


5), (1, 


11), 


6), (1, 7), (2, 3), (2, 7), 


(3, (4, 5), (4, 11), (4, 12), (5, 


7), (6, 14), (6, 15), (7, 8), (7, 15), (8, 9) 


(9, 17), (9, 18), (10, 11), (10, 18), (10, 


(12, 13), (12, 20), (13, 14), (13, 20), (13, 


(15, 16), (15, 22), (16, 17), (16, 21), (16, 


(18, 
) 


19), (18, 23), (19, 20), (19, 23), (20, 


(1, 


10), 


5), (1, 


11), 


6), (1, 7), (2, 3), (2, 7), 


(3, (4, 5), (4, 11), (4, 12), (4, 


7), (6, 14), (6, 15), (7, 8), (7, 15), (8, 


16), (9, 17), (9, 18), (10, 11), (10, 18), 


13), (12, 19), (12, 20), (12, 21), (13, 14), 


22), (15, 16), (15, 22), (16, 17), (16, 22), 


20)e5 
23)]) 


(17, 23), (18, 19), (19, 20), (20, 21), 
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t5c24_1p 
(2, 8 
13), 
16), 
(10, 
(13, 
(16, 
(20, 

t5c24_2p 
(2, 
13), 
16), 
(10, 
(13, 
(16, 
(19, 


t5c24_3p 


6), ¢ 


19), 

21), 

23), 

21), 

t5c24_4p 
(2, 

13), 

16), 

(10, 

(13, 

(17, 

(20, 

t5c24_5p 
(2, 

13), 
16), 
(10, 
(13, 
(17, 


(20, 


8), 


8), 


8), 


Graph([(1, 
); 


(5, 


(2, 9), 


6), (5, 


(8, 9), (8, 


19), (11, 


21), (14, 


23), (17, 


21), (20, 


Graph([(1, 


(2, 9), 


(5:5 695.6 CB:, 


(8, 9), (8, 


19), (10, 


21), (13, 


23), (17, 


24), (20, 


Graph([(1, 


5, 12), (5, 


(8, 
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(13, 22), 


(17, 18), 


(20, 24), 


Graph([(1, 


(2, 9), 
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19), (11, 


21), (14, 
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(3, 


12), 
15), 
18), 
24), 


(3, 


20), 
22), 
18), 
21), 


16), 
(11, 
(14, 
(17, 
(21, 


(2, 


12), 
15), 
22), 


24), 


(2, 


12), 
15), 
22), 


24), 


2), 


4) 


13), 
16), 


2), 
4) 
13), 
16), 


2), 


13), 


2), 


13), 
16), 


2), 


13), 


16), 


(8, 


(1, 


» 6, 
(5, 
(8, 
(11, 
(14, 
(17, 


(21, 


(1, 


» 6, 


(5, 


(11, 
(14, 
(17, 
(21, 


(1, 


(5, 


19), 
15), 
23), 
22), 


(1, 


10), 


(5 


(9, 


(11, 
(14, 
(17, 


(21, 


C4, 


10), 


(5, 


(9, 


(11, 
(14, 
(17, 


(21, 


17), 


3), 

9) 
14), 
17), 

19), 


21), 
23), 
22), 


3), 
9) 
14), 


15), 


19), 


22), 


3), 


14), 


(11, 
(14, 
(17, 
(21, 
3), 
(3, 
,» 14) 
10), 
19), 
21), 
23), 
22), 
3), 
(3, 
14) 
10), 
19), 
21), 
23), 


22), 


(9, 


4), 


» (6, 


4), 


» (6, 


(a, 
» 3 
(6, 
(9, 
(12, 
(14, 
(17, 
(21, 
(1, 
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(6, 


(14, 
(17, 
(21, 


(1, 


4), 
al 
7) 
10 
13 
22 
24 
24 
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mae | 
7) 
18 
20 
22 
23 
24 
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(6, 


20) 
22) 
24) 
23) 


(1, 


(9, 
(12, 
(15, 
(18, 
(21, 


(1, 


(9, 
(12, 
(14, 
(18, 


(21, 


7) 


10), 
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» ¢ 
> ¢ 
» ¢ 
4), 


(3, 


16 


13), 
16), 
19), 


24), 


4), 
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16), 
13), 
22), 
19), 


24), 
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Ls 


(1, 
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); 
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); 
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); 
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(9, 
(12, 


(22, 


(9, 


(22, 


(6, 
(9, 
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(9, 
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(15, 
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, 14) 
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(3, 
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14, 


AT 


5), 
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14) 
Ls 
13), 
16), 
19), 
24), 

5), 


(3, 


5), 
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5), 
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14), 
17), 
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(1, 


11), 
» (6, 
17), 
19), 
16), 
19), 
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a, 


11), 
» (6, 
10), 
13), 
23), 
24), 
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(1, 


(9, 
(12, 
(15, 
(18, 
(22, 
(a1, 


11), 


19), 
21), 
23), 


23), 


a, 


11), 


19), 
16), 
23), 


23), 


(9, 


(9, 


(4, 


(6, 
(9, 


(6, 


(9, 


6), 


(4, 


(12, 
(15, 
(18, 
(22, 
6), 


(4, 


(12, 
(15, 
(18, 
(22, 


6), 


18) 
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22) 
24) 
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6), 
(4, 


(12, 
(15, 
(19, 
(22, 
6), 
(4, 


(12, 
(15, 
(19, 


(22, 


(1, 


5), 
15), 


18), 


7), 


(4, 


(7, 


(10 


20), ¢ 


22), 
20), 
24), 


(2, 


5), 
15), 
18), 
20), 
16), 
19), 
24), 


(1, 


10), 


15), 


3), 

(4, 
(7, 

(10 


7), 
(4, 
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» (10, 
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» (16, 
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» (23, 


(1, 


5) 


15), 
18), 
20), 
22), 
20), 
24), 


(1, 


5) 


15), 
18), 
20), 
17), 
20), 


24), 


05 
» (4, 


(7, 


(10, 


7), 
» 4, 


(7, 


(10, 


8), 


(15, 
(18, 
(23, 


(12, 
(15, 
(19, 
(23, 


(13, 
(16, 
(19, 


(23, 


(13, 
(15, 
(19, 


(23, 


(2, 


11), 
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(2, 

11), 
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14), 
17), 
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3), 
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(2, 


12), 
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» (10, 


21), 
23), 
24), 
24)]) 


6), 


(4, 


(7, 


(13, 
(16, 
(19, 


(2, 


12), 


15), 


» (10, 


21), 
23), 
20), 
24)]) 


3), 


(4, 
(7, 
(10, 
(13, 
(16, 
(19, 


8), 


» (4, 


(7, 


(13, 
(16, 
(19, 
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12), 
15), 
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20), 
22), 
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15), 
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» (4, 


(7, 


(13, 


(16, 


(19, 
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15), 
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14), 
22), 
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(13, 
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7) > 
(4, 
(7, 


18), 


14), 
17), 
20), 


7), 
(4, 
(7, 


18), 


14), 
17), 
21), 


7), 

(5, 
(8, 9) 
(10, 
(13, 
(16, 


(20, 


3), 
(4, 
(7, 


18), 


20), 
22), 
24), 


3), 
(4, 
(7, 


18), 


20), 
ath 60 Sa 
24), 


t5c24_6p 

(2, 8), 
6), (5, 
16), (8, 
(10, 19), 
(13, 21), 
(16, 23), 
(20, 21), 
t5c24_7p 

(2, 8), 
6), (5, 
16), (7, 
(10, 19), 
(13, 21), 
(16, 23), 


(20, 21) 


t5c24_8p 

(2, 8), 
13), (5, 
16), (8, 
(10, 19), 
(13, 14), 
(16, 23), 


(20, 21) 


t5c24_9p 

(2, 8), 
6), (5, 
16), (8, 
(10, 19), 
(13, 14), 
(16, 23), 
(20, 21), 


t5c24_10p 


(5, 


12), 
15), 
23), 


21), 


(2, 
12), 
9), 


(2, 
12), 
17), 


(2, 
6), 
9), 


(2, 
12), 
9), 


12), 


Graph ([(1 


9), 
(5 


(8 


(11, 
(14, 
(17, 
(20, 


Graph ([(1 


9), 


(5 


(10, 
(13, 
(17, 
(20, 


Graph ([(1 


9), 


(5 


(10, 
(13, 
(17, 
(20, 


Graph([(1 


9), 


(11, 
(13, 
(17, 


(20, 


(8, 
(11, 
(14, 
(17, 


(20, 


(8, 


(8, 


(5, 


(8, 


(5, 


(3, 


3 13)., 
+ 16) 
12), 
15), 
18), 
24), 


(3, 


peak). 5 


20), 
22), 


18), 


22), 


(3, 


ee 


20), 
22), 
18), 
24), 


(3, 


12), 
22), 
18), 


24), 


Graph ([(1 


16), 
18), 
20), 
18), 


24), 


2), 


2), 


9), 


2), 


16), 


2), 


13), 
16), 


13), 


(1 


4), 


(8 
(11, 
(14, 
(17, 


(21, 


4), 

(5 
(8 
(10, 
(14, 
(17, 
(20, 


4), 


(5 


(11, 
(14, 
(17, 


(21, 


4), 


(11, 
(14, 
(17, 
(21, 
2), 


(8, 

(11, 
(14, 
(17, 


(21, 


(3, 
(5, 


2 


(1, 


(1, 


(8, 


(1, 


(6, 
(8, 


Cis 


(6, 


» 3), 


19), 
21), 
23), 
22), 
3), 
(3, 
, 14) 
, 17) 
21), 
15), 
23), 
24), 
3), 
(3, 
, 14) 
17) 
12), 
15), 
23), 
22), 
3), 
(3, 
cos 
17) 
19), 
15), 
23), 
22), 
3) 


7), 
17), 

19), 
21), 
23), 


22), 


9), 
14), 
17), 


9), 


9), 


9), 


(a, 
(3 
(6, 
(9, 
(12, 
(15, 
(18, 
(21, 
(1, 
(3 
» (5, 
» (8, 
(11, 
(14, 
(17, 
(21, 
(1, 
(3 
» 6, 
» (8, 
(11, 
(14, 
(17, 
(21, 
(1, 
(3 
(6, 
» (8, 
(11, 
(14, 
(17, 
(21, 


» (1, 


(6, 
(9, 
(12, 
(15, 
(18, 


(21, 


(3, 


10), 


4), 


, 10), 


16), 
19), 
24), 
4), 
, 10) 
15), 
18), 
12), 
16), 
24), 
22), 
4), 
, 10) 
15), 
18), 
20), 
22), 
24), 
24), 
4), 
, 10) 
13), 
18), 
20), 
22), 
24), 
24), 
4), 
10) 
13), 


13), 
16), 
19), 


24), 


(1, 


(1, 


(9, 


» G, 


», G, 


» (4, 


(1, 
» 63, 


17) 
(12, 
(15, 
(18, 


(22, 
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0) 


(6 


, (10 
19), 
21), 
23), 


23), 


(9, 


jy 1B). 


» 11) 
(12, 
(15, 
(18, 


(22, 


10), 


(7, 


20), 
22), 
23), 
24), 


» 7 


13), 


23), 
20), 
24), 


(7, 


4 C105; 


20), 
22), 
24), 


24), 


(4, 


(4, 


(9, 


(4, 


(9, 


T's 
(4, 


(9, 


11) 
14), 

(10, 
(13, 
(16, 
(18, 
(23, 


11) 
» 8), 
19) 
(12, 
(15, 
(18, 
(23, 


11) 


19) 
(12, 
(15, 
(18, 
(23, 
(2, 
11) 


19) 
(12, 
(15, 
(18, 


(23, 


14), 
17) 
(13, 
(16, 
(19, 


(23, 


17), 


» (4, 
(7, 


14), 


17), 


24), 
24)]) 


» (4, 
(7, 
» (10 
21), 
16), 
24), 
24)]) 


» (4, 
(7, 
» (10 
21), 
23), 
24), 
24)]) 
3), 
2 01C4, 
(7, 
» (10 
21), 
23), 
24), 
24)]) 


(7, 
3 CLO 
14), 
17), 
20), 
24)]) 


12) 


15), 


(10, 


(13, 
(16, 
(19, 


12) 


15), 


4a 
(13, 
(16, 
(19, 


12) 


15), 


, it 
(12, 
(16, 
(19, 


(2, 
12) 


15), 


, il 
(12, 
(16, 
(19, 


15), 


» (5, 
(7, 

18), 
20), 
22), 
20), 


» (5, 
(7, 
); 
14), 
17), 
20), 


» , 
(7, 
), 
22), 
17), 
20), 


7), 

» (5, 
(7, 

), 
22), 
17), 
20), 


,» 18), 


(13, 
(16, 
(19, 


20), 
22), 
24), 


t5c24_11p 
(2, 
6), 
16), 
(10, 
(13, 
(16, 
(20, 
t5c24_12p 
(2, 
6), 
16), 
(10, 
(13, 
(16, 
(19, 
t5c24_13p 
(2, 
6), 
16), 
(10, 
(13, 
(16, 
(19, 
t5c24_14p 
(2, 8 
6), 
16), 
(10, 
(13, 
(16, 
(20, 


t5c24_15p 


8), 


(5, 


19), 
21), 
23), 


21), 


8), 


(5, 


21), 
23), 
24), 


8), 


(5, 


Graph ([(1 


(2, 9), (3 


12), (5 


(8, 9), (8 


(141, 12) 


(14, 15) 


(17, 18) 


(20, 24) 


Graph ([(1 


(2, 9), (3 


12), (5 


(8, 9), (8, 16 


19), (11, 12) 


(13, 22), 
(16, 24), 
(20, 21) 

deans 
(3, 


4), (3 


12), (5 


2), 


4), 
13), 
16), 
(11, 
(14, 
(17, 


(21, 


2), 


4) 


13), 


); 


(11, 
(14, 
(17, 


(21, 


2), 
8) 


13), 


(8, 


9), 


(8, 


16), 


(1, 


(3 


(5, 


(8, 


(1, 


» (3 


(5, 


(8, 


CAs 
» 
(5, 


(8, 


3), 


» 9), 
14), 
17), 
19), 
21), 
23), 
22), 


3), 


» 9), 
14), 
17)¥, 
19), 
15), 
18), 


22), 


3), 


» 9), 


14), 
hg es 


C5:, 


19), 
21), 
23), 
24), 


), 


(8, 

19), 
14), 
17), 
21), 


(2, 
12), 


(11, 
(13, 
(16, 
(20, 


9), 


9), 
(10, 
(13, 
(17, 


(20, 


(5, 


(8, 


12), 
22), 
24), 
21), 


Graph ([(1 


(3, 


20), 
22), 
18), 


22), 


13), 
16), 


(11, 
(14, 
(17, 
(21, 
2), 
4), 
(5, 
(8, 
(10, 
(13, 
(17, 


(20, 


Gi 
(3, 


Graph ([(1 


2), 


Clg 


19), 
15), 
18), 
22), 
3), 
9) 
14), 
17), 
21), 
23), 
23), 
24), 
3), 


(1, 


(6, 
(9, 


(11, 
(15, 
(18, 
(21, 


(1, 


(9, 


(1, 


(6, 
(9, 
(11, 
(14, 
(17, 
(21, 
(1, 
» (3 
(6, 
(8, 
(11, 
(14, 
(17, 
(21, 


(1, 


(3, 


(3, 


(2, 


8), 


(2, 


9), 


13), 
16), 
(10, 
(13, 
(16, 


(20, 


(4, 


14), 


(2, 


(5, 


10), 


(2, 


11), 


4), 
10) 
7), 
10), 
20), 
16), 
19), 
24), 
4), 


4), 
10) 
1:5 
10), 
20), 
22), 
24), 
23), 
4), 
, 10) 
OSS 
18), 
12), 
15), 
24), 
22), 
4), 
(3, 


(1, 


» 


(6, 


(9, 
(12 
(15 
(18 
(22 


(1, 


(1, 


» (4, 


(6, 
(9, 


5), 


» 5), 


14) 


ea 


(1, 


2. (7 


Pe 9 


» 21), 


» 23), 


» 23), 


5), 


5), 


14) 


5), 


(1, 


2 (7 


(4, 


(9, 


(4, 


6), 


C12. 
(15, 
(19, 


(22, 


6), 


10), 
8), 


10), 


(C2; 


(7, 


18), ¢ 


20), 
22), 
20), 
24), 
(2, 


(7, 


18), ¢ 


(4, 


(4, 


3), 


14) 
10, 
(13 
(16 
(19 
(23 
3), 


14) 
10, 
(13 
(15 
(19 
(23 


(12, 
(15, 
(18, 
(21, 
(1, 
» 63, 
(6, 
(9, 
(11, 
(14, 
(18, 


(22, 


5), 


14), 


17), 
13), 
16), 
19), 
24), 

(1, 

11), 

(6 

10), 
21), 
23), 
19), 


23), 


(9, 


(1, 
4), 


5), 


(3, 


Cits 


11), 


(12, 
(15, 
(18, 
(22, 
6), 
(4, 


» 15), 


(12, 
(15, 
(18, 
(22, 
6), 
(3, 


5), 


20), 
22), 
24), 
23), 


(1, 


(6 


18), ¢ 


13), 
16), 
24), 
24), 
(1, 

12), 


(4, 


(10, 
(13, 
(15, 
(19, 
(23, 


7), 


, 16) 
9, 
(12, 
(15, 
(19, 
(23, 
7), 
(4, 


(2, 


11), 


» 7 


11), 


6), 


(4, 


(2, 


12), 


= £6); 


(10, 


gr bays 


5 LED 


23 


? 


); 


,» 24)]) 


(2, 


11), 


> (7 


11), 


6), 


(4, 


(13, 
(16, 
(19, 


(2, 


12), 


» LBD, 


(10, 


, 14)5 


po 237 


» 20), 
» 24)]) 


11), 


(13, 
(16, 
(19, 


7), 


(5, 


Ch 
18), 


20), 
22), 
24), 


7), 


(5, 


Chey 
18), 


20), 
17), 
21), 


(2, 
11), 


19), 


14), 
23), 
20), 
24)]) 
3), 
(4, 


» (7, 


21), 
17), 
20), 
24)]) 


(10, 


(2, 


5), 


6), 


(8, 


9), 


(8, 


16), 


(5, 


(8, 


14), 


se gO ae 


19), 
21), 
23), 


21), 


(11, 
(14, 
(17, 


(20, 


12), 
15), 
18), 


24), 


(11, 
(14, 
(17, 


(21, 


19), 
21), 
23), 


22), 


(5, 
(9, 
(12, 
(14, 
(17, 


(21, 


15), 


(6, 


7), 


10), 
13), 
22), 
24), 


24), 


(9, 


(12, 
(15, 
(18, 


(22, 
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17), 
19), 
16), 
19), 


23), 


(6, 


(9, 


15), 


18), 


(12, 
(15, 
(18, 


(22, 


20), 
22), 
20), 


24), 


(6, 

(10, 
(13, 
(15, 
(18, 


(23, 


16), 


11), 


3), 
(4, 
CLs 


(19, 


(2, 


12), 


8), 


(12, 
(15, 


(19, 


(2, 


21), 


TD): ¥ 


(5, 


(7, 


11), 


22), 
23), 
24), 


7), 


12), 


(4, 


8), 


(7, 


(10, 


18), 


14), 
23), 
24), 
24)]) 


(13, 
(16, 
(19, 


20), 
17%; 
20), 


t5c24_16p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (6, 15), (7, 8), (7, 15), (8, 9) 
, (8, 15), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (10, 11), (10, 18), (10, 
19), (41, 12), (11, 19), (141, 20), (12, 13), (12, 20), (12, 21), (13, 14), (43, 
21), (13, 22), (14, 15), (14, 16), (14, 22), (15, 16), (16, 17), (16, 22), (16, 
23), (17, 18), (17, 23), (18, 19), (18, 23), (18, 24), (19, 20), (19, 24), (20, 
21), (20, 24), (21, 22), (21, 23), (21, 24), (22, 23), (23, 24)]) 
t5c24_17p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (3, 4), (38, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (8, 9) 
, (8, 15), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (10, 11), (10, 18), (10, 
19), (41, 12), (11, 19), (11, 20), (12, 13), (12, 20), (13, 14), (13, 20), (13, 
21), (13, 22), (14, 15), (14, 22), (15, 16), (15, 22), (16, 17), (16, 22), (16, 
23), (17, 18), (17, 23), (18, 19), (18, 23), (18, 24), (19, 20), (19, 24), (20, 
21), (20, 24), (21, 22), (21, 23), (21, 24), (22, 23), (23, 24)]) 
t5c24_18p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (8, 
9), (8, 15), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (10, 11), (10, 18), 
(10, 19), (11, 12), (11, 19), (12, 13), (12, 19), (12, 20), (13, 14), (13, 20), 
(13, 21), (13, 22), (14, 15), (14, 22), (15, 16), (15, 22), (16, 17), (16, 22), 
(16, 23), (17, 18), (17, 23), (17, 24), (18, 19), (18, 24), (19, 20), (19, 24), 
(20, 21), (20, 24), (21, 22), (21, 23), (21, 24), (22, 23), (23, 24)]) 
t5c24_19p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), €3, 4), (, 10), (3, 11), (4, 5), ©, 11), (4, 12), G, 
13), (5, 6), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (8, 
9), (8, 15), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (10, 11), (10, 18), 
(11, 12), (11, 18), (11, 19), (42, 13), (12, 19), (12, 20), (12, 21), (13, 14), 
(13, 21), (14, 15), (14, 21), (14, 22), (15, 16), (15, 22), (16, 17), (16, 22), 
(16, 23), (16, 24), (17, 18), (17, 24), (18, 19), (18, 24), (19, 20), (19, 24), 
(20, 21), (20, 23), (20, 24), (21, 22), (21, 23), (22, 23), (23, 24)]) 
t5c25_1p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (3, 4), (38, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (7, 
16), (8, 9), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (10, 11), (10, 18), 
(10, 19), (11, 12), (11, 19), (12, 13), (12, 19), (12, 20), (12, 21), (13, 14), 
(13, 21), (14, 15), (14, 21), (14, 22), (15, 16), (15, 22), (15, 23), (16, 17), 
(16, 23), (17, 18), (17, 23), (17, 24), (18, 19), (18, 20), (18, 24), (19, 20), 
(20, 21), (20, 24), (20, 25), (21, 22), (21, 25), (22, 23), (22, 25), (23, 24), 


(23, 25), (24, 25)]) 
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t5c25_2p 
(2, 
13), 
16), 
(10, 
(13, 
(16, 
(19, 
(23, 
t5c25_3p 
(2, 
13), 
16), 
(10, 
(13, 
(16, 
(20, 
(23, 
t5c25_4p 
(2, 
6), 
16), 
(10, 
(13, 
(16, 
(19, 
(23, 
t5c25_5p 


(2, 


= Graph([(1, 


8), (2, 9), 


(5, 6), (8; 


(8, 9), (8, 


19), (10, 


14), (13, 


17), (16, 


21), (19, 


25), (24, 


= Graph([(1, 


8), (2, 9), 


(5, 6), (5, 


(8, 9), (8, 


19), (11, 


21), (14, 


23), (17, 


21), (20, 


25), (24, 


= Graph([(1, 


8), (2, 9), 


(5, 12), (6, 


(8, 9), (8, 


19), (11, 
21), (13, 
17), (16, 
21), (19, 
24), (24, 


= Graph([(1, 


(3, 


20), 
22), 
24), 
25), 


25)]) 


(3, 


12), 
15), 
18), 
24), 
25)]) 


(3, 


12), 
22), 
24), 
25), 


25)]) 


2), 
4) 
13), 
16), 


2), 
4) 
13), 


16), 


2), 
4) 
13), 
16), 


2), 


8), 


(2, 


9), 


(2, 


(1, 


» 6, 


(5, 


(8, 


(11, 
(14, 
(17, 
(20, 


(1, 


» 6, 


(5, 


(8, 


(11, 
(14, 
(17, 


(20, 


(1, 


» G, 


(5, 


(8, 


(11, 
(13, 
(17, 
(20, 


(1, 


10), 


3), 
9) 
14), 
17), 
12), 
15), 
18), 


21), 


3), 
9) 
14), 
17), 
19), 
21), 
23), 


25), 


3), 
9) 
14), 
17), 
19), 
23), 
18), 


21), 


3), 


(3, 


4), 


(a, 


» G, 


(6, 
(8, 
(11, 
(14, 
(17, 
(21, 


(1, 


» 6, 


(6, 
(8, 
(12, 
(14, 
(17, 


(21, 


(1, 


» G, 


(6, 
(9, 
(11, 
(14, 
(17, 
(21, 


(1, 


4), 


7) 


20), 
22), 
1955 
22), 


4), 


7) 


13), 
22), 
24), 


22), 


4), 


7) 


20), 
15), 
24), 
22), 


4), 


(1, 


10), 
» (6, 
18), 


(1, 


10), 
» (6, 


18), 


(1, 


10), 
» (6, 
10), 


(9, 


(9, 


(9, 


5), 


(3, 


14), 


(12, 
(14, 
(17, 
(21, 


5), 


(3, 


14), 


(12, 
(15, 
(18, 


(21, 


5), 


(3, 


14), 


(12, 
(14, 
(17, 
(21, 


(1, 


11), 


10), 
13), 
23), 
24), 


25), 


(1, 


11), 


10), 
19), 
16), 
19), 


25), 


(1, 


11), 


17), 
13), 
23), 
25), 


25), 


(6, 


(6, 


(6, 


6), 


(4, 


(9, 
(12, 
(15, 
(17, 


(22, 


6), 
(4, 


(9, 
(12, 
(15, 
(18, 


(22, 


6), 
(4, 


(9, 
(12, 
(15, 
(18, 


(22, 


(4, 


(1, 


5), 
15), 
18), 
20), 
16), 
25), 


23), 


(1, 


5), 
15), 
18), 
20), 
22), 
24), 


23), 


(1, 


5), 
15), 
18), 
20), 
16), 
19), 
23), 


5), 


7), 


(4, 


CTs 
(10, 


7), 
(4, 


(7, 


(10, 


7), 
(4, 


(7, 
(10, 


(4, 


(2, 


11), 
8), 
11), 
(12, 
(15, 
(18, 
(22, 


(2, 


11), 
8), 
11).5 
(12, 
(15, 
(19, 


(22, 


(2, 


11), 
8), 
11), 
(13, 
(15, 
(18, 
(22, 


3), 


(4, 
(7, 


21), 
23), 
19), 


25), 


3), 


(4, 
(7, 


21), 
23), 
20), 


25), 


3), 


(4, 


(7s 


14), 
23), 
25), 


24), 


(10, 


(10, 


(10, 


(2, 


12) 


15), 


(12, 
(15, 
(19, 
(23, 


(2, 
12) 


15), 


(13, 
(16, 
(19, 


(23, 


(2, 
12) 


15), 


(13, 
(15, 
(19, 
(22, 


(2, 


7) > 
» (4, 
(7, 


18), 


22), 
24), 
20), 
24), 


7), 
» (4, 
(7, 


18), 


14), 
17), 
24), 


24), 


7), 
» (5, 


(7, 


18), 


20), 
24), 
20), 


25), 


7), 


t5c25_6p = 


13), (5, 6), (5, 13), (5, 14), (6, (6, 15), (6, 16), (7, 8), (7, 


16), (8, 9), (8, 16), (8, 17), (9, 10), (9, 18), (9, 19), (10, 11), 


(10, 19), (10, 20), (11, 12), (11, (12, 13), (12, 20), (12, 21), (13, 14), 


(13, 21), (13, 22), (14, 15), (14, (14, 23), (15, 16), (15, 17), (15, 23), 


(16, 17), (17, 18), (17, 23), (17, (18, 19), (18, 24), (18, 25), (19, 20), 


(19, 25), (20, 21), 
25)]) 
2), Gd, 


4), 


(20, 25), (21, (245.24), C22) 2505. (224.23). 9 C22, 24), 


(23, 24), (24, 


Graph([(1, 3), (2, 7), 


(2, 8), (2, 9), (3, (3, 9), 5), (4, 11), (4, 12), (5, 


6), (5, 12), (5, 13), (5, 14), (6, (7, 15), (7, 


16), (8, 9), (8, 16), 11), (10, 17), (10, 18), 


(10, 19), (11, 12), (11, 19), (12, 20), (12, 21), (13, 14), 
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(13, 21), (13, 22), (13, 23), (14, 15), (14, 23), (15, 16), (15, 23), (16, 17), 
(16, 23), (16, 24), (17, 18), (17, 24), (18, 19), (18, 24), (18, 25), (19, 20), 
(19, 25), (20, 21), (20, 25), (21, 22), (21, 25), (22, 23), (22, 24), (22, 25), 
(23, 24), (24, 25)]) 

t5c25_7p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), 6, 
11), (5, 12), (6, 7), (6, 12), (6, 13), (6, 14), (7, 8), (7, 14), (7, 15), (8, 
9), (8, 15), (8, 16), (9, 10), (9, 16), (9, 17), (10, 11), (10, 17), (10, 18), 
(10, 19), (41, 12), (11, 19), (11, 20), (12, 13), (12, 20), (13, 14), (13, 20), 
(13, 21), (14, 15), (14, 21), (14, 22), (15, 16), (15, 22), (15, 23), (16, 17), 
(16, 23), (16, 24), (17, 18), (17, 24), (18, 19), (18, 24), (18, 25), (19, 20), 
(19, 25), (20, 21), (20, 25), (21, 22), (21, 25), (22, 23), (22, 25), (23, 24), 
(23, 25), (24, 25)]) 

t5c25_8p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (5, 15), (6, 7), (6, 15), (7, 8), (7, 15), (7, 
16), (8, 9), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (9, 19), (10, 11), 
(10, 19), (41, 12), (411, 19), (11, 20), (12, 13), (12, 20), (12, 21), (13, 14), 
(13, 21), (13, 22), (14, 15), (14, 22), (14, 23), (15, 16), (15, 23), (16, 17), 
(16, 23), (16, 24), (17, 18), (17, 24), (18, 19), (18, 20), (18, 24), (18, 25), 
(19, 20), (20, 21), (20, 25), (21, 22), (21, 25), (22, 23), (22, 25), (23, 24), 
(23, 25), (24, 25)]) 

t5c25_9p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 6), 6, 
11), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (7, 15), (7, 
16), (8, 9), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (10, 11), (10, 18), 
(10, 19), (41, 12), (411, 19), (11, 20), (12, 13), (12, 20), (12, 21), (13, 14), 
(13, 21), (14, 15), (14, 21), (15, 16), (15, 21), (15, 22), (16, 17), (16, 22), 
(16, 23), (17, 18), (17, 23), (17, 24), (18, 19), (18, 24), (19, 20), (19, 24), 
(19, 25), (20, 21), (20, 25), (21, 22), (21, 25), (22, 23), (22, 25), (23, 24), 
(23, 25), (24, 25)]) 

t5c25_10p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (7, 8), (7, 14), (7, 15), (7, 
16), (8, 9), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (10, 11), (10, 18), 
(10, 19), (41, 12), (11, 19), (11, 20), (12, 13), (12, 20), (13, 14), (13, 20), 
(13, 21), (14, 15), (14, 21), (15, 16), (15, 21), (15, 22), (15, 23), (16, 17), 
(16, 23), (17, 18), (17, 23), (17, 24), (18, 19), (18, 24), (18, 25), (19, 20), 
(19, 25), (20, 21), (20, 22), (20, 25), (21, 22), (22, 23), (22, 24), (22, 25), 


(23, 24), (24, 25)]) 
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t5c25_11p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (7, 8), (7, 14), (7, 15), (7, 
16), (8, 9), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (10, 11), (10, 18), 
(10, 19), (41, 12), (411, 19), (11, 20), (12, 13), (12, 20), (13, 14), (13, 20), 
(13, 21), (14, 15), (14, 21), (15, 16), (15, 21), (15, 22), (16, 17), (16, 22), 
(16, 23), (17, 18), (17, 23), (18, 19), (18, 23), (18, 24), (19, 20), (19, 24), 
(19, 25), (20, 21), (20, 25), (21, 22), (21, 25), (22, 23), (22, 24), (22, 25), 
(23, 24), (24, 25)]) 

t5c25_12p = Graph([(1, 2), (1, 3), (1, 4), (14, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (5, 


» (8, 15), (8, 16), (9, 10), (9, 16), (9, 17), (10, 11), (10, 17), (10, 18), 
(41, 12), (41, 18), (11, 19), (12, 13), (12, 19), (12, 20), (13, 14), (13, 20), 
(13, 21), (14, 15), (14, 21), (15, 16), (15, 21), (15, 22), (15, 23), (16, 17), 
(16, 23), (16, 24), (17, 18), (17, 24), (18, 19), (18, 24), (18, 25), (19, 20), 
(19, 25), (20, 21), (20, 22), (20, 25), (21, 22), (22, 23), (22, 25), (23, 24), 
(23, 25), (24, 25)]) 

t5c25_13p = Graph([(1, 2), (1, 3), (1, 4), (4, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (6, 16), (7, 8), (7, 
16), (8, 9), (8, 16), (8, 17), (8, 18), (9, 10), (9, 18), (9, 19), (10, 11), 
(10, 19), (10, 20), (10, 21), (11, 12), (11, 21), (12, 13), (12, 21), (12, 22), 
(13, 14), (13, 22), (13, 23), (14, 15), (14, 23), (15, 16), (15, 17), (15, 23), 
(15, 24), (16, 17), (17, 18), (17, 24), (18, 19), (18, 24), (18, 25), (19, 20), 
(19, 25), (20, 21), (20, 22), (20, 25), (21, 22), (22, 23), (22, 25), (23, 24), 
(23, 25), (24, 25)]) 

t5c25_14p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (8, 
9), (8, 15), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (10, 11), (10, 18), 
(10, 19), (41, 12), (411, 19), (11, 20), (12, 13), (12, 20), (12, 21), (13, 14), 
(13, 21), (13, 22), (14, 15), (14, 22), (14, 23), (15, 16), (15, 23), (16, 17), 
(16, 23), (16, 24), (17, 18), (17, 24), (18, 19), (18, 24), (18, 25), (19, 20), 
(19, 25), (20, 21), (20, 25), (21, 22), (21, 25), (22, 23), (22, 24), (22, 25), 
(23, 24), (24, 25)]) 

t5c25_15p = Graph([(1, 2), (1, 3), (1, 4), (4, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (7, 8), (7, 14), (7, 15), (7, 
16), (8, 9), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (10, 11), (10, 18), 
(10, 19), (41, 12), (411, 19), (11, 20), (11, 21), (12, 13), (12, 21), (13, 14), 
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(13, 21), (13, 22), (13, 23), (14, 15), (14, 23), (15, 16), (15, 23), (15, 24), 
(16, 17), (16, 24), (17, 18), (17, 24), (17, 25), (18, 19), (18, 25), (19, 20), 
(19, 25), (20, 21), (20, 22), (20, 25), (21, 22), (22, 23), (22, 24), (22, 25), 
(23, 24), (24, 25)]) 

t5c25_16p = Graph([(1, 2), (1, 3), (1, 4), (4, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (7, 
16), (8, 9), (8, 16), (8, 17), (8, 18), (9, 10), (9, 18), (9, 19), (10, 11), 
(10, 19), (10, 20), (41, 12), (11, 20), (12, 13), (12, 20), (12, 21), (13, 14), 
(13, 21), (13, 22), (14, 15), (14, 22), (14, 23), (15, 16), (15, 23), (16, 17), 
(16, 23), (17, 18), (17, 23), (17, 24), (18, 19), (18, 24), (18, 25), (19, 20), 
(19, 25), (20, 21), (20, 25), (21, 22), (21, 24), (21, 25), (22, 23), (22, 24), 
(23, 24), (24, 25)]) 

t5c25_17p = Graph([(1, 2), (1, 3), (1, 4), (4, 5), (1, 6), (14, 7), (1, 8), (2, 3), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (7, 
16), (8, 9), (8, 16), (9, 10), (9, 16), (9, 17), (9, 18), (10, 11), (10, 18), 
(10, 19), (41, 12), (411, 19), (11, 20), (12, 13), (12, 20), (12, 21), (13, 14), 
(13, 21), (13, 22), (14, 15), (14, 22), (15, 16), (15, 22), (15, 23), (16, 17), 
(16, 23), (17, 18), (17, 23), (17, 24), (17, 25), (18, 19), (18, 25), (19, 20), 
(19, 25), (20, 21), (20, 25), (21, 22), (21, 24), (21, 25), (22, 23), (22, 24), 
(23, 24), (24, 25)]) 

t5c25_18p = Graph([(1, 2), (1, 3), (1, 4), (4, 5), (1, 6), (1, 7), (2, 3), (2, 7), 


6), (5, 12), (5, 13), (6, 7), (6, 13), (6, 14), (7, 8), (7, 14), (7, 15), (8, 9) 
» 85 189-5. C85. 169.5. 083. 27) 5. 095. 10)5. C9... 175 95-18). 095 19); 105 1). C10, 
19), (411, 12), (41, 19), (11, 20), (11, 21), (12, 13), (12, 21), (12, 22), (18, 
14), (13, 22), (14, 15), (14, 22), (14, 23), (15, 16), (15, 23), (16, 17), (16, 
23), (16, 24), (17, 18), (17, 24), (18, 19), (18, 20), (18, 24), (19, 20), (20, 
21), (20, 24), (20, 25), (21, 22), (21, 25), (22, 23), (22, 25), (23, 24), (23, 
25), (24, 25)]) 

t5c26_1p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (6, 16), (7, 8), (7, 
16), (8, 9), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (10, 11), (10, 18), 
(10, 19), (41, 12), (411, 19), (12, 13), (12, 19), (12, 20), (13, 14), (13, 20), 
(13, 21), (14, 15), (14, 21), (14, 22), (15, 16), (15, 22), (15, 23), (16, 17), 
(16, 23), (17, 18), (17, 23), (17, 24), (18, 19), (18, 24), (18, 25), (19, 20), 
(19, 25), (20, 21), (20, 25), (20, 26), (21, 22), (21, 26), (22, 23), (22, 26), 


(23, 24), (23, 26), (24, 25), (24, 26), (25, 26)]) 
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t5c26_2p = 
(2, 8), 
6), 
9), (8, 
(10, 
(13, 
(16, 
(19, 
(22, 
t5c26_3p = 
(2, 8), 
13), 
9), (8, 
(10, 
(13, 
(16, 
(19, 
(23, 
t5c27_ip = 
(25. 8)"; 
13), 
16), 
(10, 
(13, 
(15, 
(19, 
(22, 
t5c27_2p = 
(2, 8), 
6), (5, 
16), 
(10, 
(13, 
(15, 
(19, 
(22, 
t5c27_3p = 
(2, 8), 


(5, 


19), 


(5, 


19), 
21), 
23), 
25), 


26), 


(5, 


19), 
21), 
23), 
25), 


24), 


(5, 
(8, 
19), 
14), 
24), 
20), 
27), 


(8, 

19), 
14), 
25), 
20), 


27), 


15), 


(11, 


Graph([(1, 

(25°9):5 
12), (5 
15), ba 
(11, 
(13, 
(16, 
(20, 
(23, 
Graph(((1, 

(2, 9), 
6), (5 
15), s, 
(11, 
(14, 
(17, 
(20, 
(23, 
Graph(((1, 

(2, 9), 
6), (5 
9), em 
(10, 
(13, 
(16, 
(19, 
(23, 
Graph([(1, 

(2, 9), 
12), (5, 
9), (8, 
(10, 
(13, 
(16, 
(19, 
(23, 
Graph([(1, 

(2, 9), 
12), (5, 
(8, 


12), 


(2, 


12), 
22), 
24), 
21), 
24), 


(2, 


12), 
15), 
18), 
21), 
26), 


(2, 


20), 
22), 
17), 
21), 
24), 


(3, 


20), 
22), 
17), 
26), 


24), 


(3, 


16), 
(11, 


2), 


13), 
16), 


2), 


13), 


16), 


2), 


13), 
16), 


2), 
4) 
13), 
16), 


2), 
4) 
13), 


(8, 


(1, 


10), 


(5 


(8, 


(11, 
(14, 
(17, 
(20, 
(24, 


(1, 


10), 


(5 


(8, 


(11, 
(14, 
(17, 
(20, 
(24, 


(1, 


10), 


(5 


(8, 


(11, 
(13, 
(17, 
(19, 


(23, 


(1, 


» G, 


(5, 


(8, 


(11, 
(13, 
(16, 
(19, 


(23, 


(1, 


» G, 


(6, 


19), 


17), 


3), 
(3, 
,» 14) 

17), 
19), 
15), 
18), 
25), 
25), 

3), 
(3, 
» 14) 

17), 
19), 
21), 
23), 
25), 
25), 

3), 
(3, 
» 14) 

17), 
12), 
23), 
18), 
26), 
27), 

3), 
9) 

14), 

173s, 
12), 
23), 
25), 
27), 
25), 

3), 
9) 
7), 


(11, 


4), 


4), 


4), 


(9, 


(1, 


» (6, 


(9, 
(11, 
(14, 
(17, 
(20, 
(24, 


(1, 


» (6, 


(9, 
(12, 
(14, 
(17, 
(20, 
(24, 


(1, 


» (6, 


(8, 
(11, 
(14, 
(17, 
(20, 
(24, 


(1, 


» G, 


(6, 

(8, 
(11, 
(13, 
(17, 
(20, 
(23, 


(1, 


» G, 


(6, 


20) 


4), 


(3, 


10), 
20), 
22), 
24), 
26), 
26), 


4), 


(3, 


10), 
13), 
22), 
24), 
26), 
26), 


4), 


(3, 


18), 
20), 
15), 
24), 
21), 


25), 


4), 


7) 


20), 
24), 
18), 
21), 


26), 


4), 


13) 


10), 


7), 


7), 


7), 


(1, 


10), 


(1, 
10), 


(1, 
10), 


(1, 


10), 
» (6, 
18), 


(1, 


10), 


» (6, 


(9, 


» (12, 
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(6, 
(9, 


(6, 


(9, 


(6, 
(9, 


(9, 


5), 


(3, 


(12, 
(14, 
(17, 
(21, 


(25, 


5), 


(3, 


(12, 
(15, 
(18, 
(21, 


(25, 


5), 


(3, 


(12, 
(14, 
(17, 
(21, 
(24, 


5), 


(3, 


14), 


(11, 
(14, 
(17, 
(20, 


(23, 


5), 


(4, 
14), 
17), 


13), 


(1, 


11), 
14), 

17), 

13), 
23), 
25), 
22), 
26)]) 


(1, 


11), 
14), 

17), 

19), 
16), 
19), 
22), 
26)]) 


(1, 


11), 
14), 

10), 

13), 
23), 
25), 
22), 
27), 


qa, 


11), 


10), 
21), 
15), 
19), 
27), 


27), 


(1, 


5), 


(9, 
(12, 


(6, 


(7, 


6), 


(4, 
(6, 
(9, 
(12, 
(15, 
(18, 


(21, 


6), 


(4, 
(6, 
(9, 
(12, 
(15, 
(18, 


(21, 


6), 


(4, 
(6, 
(9, 
(12, 
(14, 
(18, 
(21, 


(25, 


6), 


(4, 


(9, 
(12, 
(14, 
(17, 
(21, 


(24, 


6), 


(4, 


18), 
20), 


8), 


(1, 


5), 
15), 
18), 
20), 
16), 
19), 
26), 


(1, 


5), 
15), 
18), 
20), 
22), 
24), 


26), 


(1, 


5), 
15), 
18), 
20), 
24), 
19), 
26), 
26), 


(2, 


5), 
15), 
18), 
13), 
24), 
25), 
22), 


25), 


(1, 


10), 


(7, 


7), 


(4, 


(7, 


(10, 


Tey 


(4, 


(7, 


(10, 


7), 


(4, 


(6, 
(9, 


3), 


(4, 


Cry 
(10, 


7), 
(4, 


(10, 


(12, 


(2, 


11)», 
8), 

11), 
(12, 
(15, 
(18, 
(22, 


(2, 


also 
8), 
11), 
(13, 
(16, 
(18, 


(22, 


(2, 


11), 
16), 
19), 
(12, 
(15, 
(18, 
(21, 


(25, 


(2, 


11), 
8), 
11), 
(12, 
(15, 
(17, 
(21, 


(25, 


(2, 


11), 
14), 

11), 
214);5 


3), 


(7, 


21), 
23), 
25), 


23), 


3), 


(7, 


14), 
17), 
25), 


23), 


3), 


(7, 
(10, 
21), 
16), 
25), 
27), 
27), 


6), 


(4, 
(7, 


21), 
16), 
26), 
27), 


26), 


3), 


(4, 
(7, 
(10, 
(13, 


(4, 


(10, 


(4, 


(10, 


(4, 


(10, 


(2, 


15), 


(13, 
(16, 
(19, 
(22, 


(2, 


15), 


(13, 
(16, 
(19, 


(22, 


(2, 


8), 


(12, 
(15, 
(18, 
(22, 
(26, 
(2, 


12) 


15), 


(12, 
(15, 
(18, 
(22, 
(26, 
(2, 
12) 


15), 


18) 
14) 


12), 


12), 


12), 


7), 
(5, 


(8, 


18), 


14), 
17), 
20), 
24), 


7), 
(4, 
(8, 


18), 


20), 
22), 
20), 


26), 


7), 
(4, 


(7, 


11), 


22), 
17) 
26), 
23), 
27)1) 
7), 

» (5, 


(7, 


18), 


22), 
24), 
19), 
23), 
27)1) 
(oe 

, (5, 
(8, 9) 
» (10, 
13, 


21), (13, 22), (14, 15), (14, 22), (14, 23), (15, 16), (15, 23), (16, 17), (16, 
23), (16, 24), (16, 25), (17, 18), (17, 25), (18, 19), (18, 25), (18, 26), (19, 
20), (19, 26), (20, 21), (20, 26), (20, 27), (21, 22), (21, 27), (22, 23), (22, 
24), (22, 27), (23, 24), (24, 25), (24, 26), (24, 27), (25, 26), (26, 27)]) 

t5c28_1p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (7, 
16), (8, 9), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (9, 19), (10, 11), 
(10, 19), (41, 12), (411, 19), (11, 20), (12, 13), (12, 20), (12, 21), (13, 14), 
(13, 21), (13, 22), (13, 23), (14, 15), (14, 23), (15, 16), (15, 23), (15, 24), 
(16, 17), (16, 24), (16, 25), (17, 18), (17, 25), (18, 19), (18, 25), (18, 26), 
(18, 27), (19, 20), (19, 27), (20, 21), (20, 27), (20, 28), (21, 22), (21, 28), 
(22, 23), (22, 24), (22, 26), (22, 28), (23, 24), (24, 25), (24, 26), (25, 26), 
(26, 27), (26, 28), (27, 28)]) 

t5c28_2p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (5, 15), (6, 7), (6, 15), (7, 8), (7, 15), (7, 
16), (7, 17), (8, 9), (8, 17), (8, 18), (8, 19), (9, 10), (9, 19), (10, 11), 
(10, 19), (10, 20), (10, 21), (11, 12), (11, 21), (12, 13), (12, 21), (12, 22), 
(12, 23), (13, 14), (13, 23), (14, 15), (14, 16), (14, 23), (14, 24), (15, 16), 
(16, 17), (16, 24), (16, 25), (17, 18), (17, 25), (18, 19), (18, 25), (18, 26), 
(19, 20), (19, 26), (20, 21), (20, 26), (20, 27), (21, 22), (21, 27), (22, 23), 
(22, 27), (22, 28), (23, 24), (23, 28), (24, 25), (24, 28), (25, 26), (25, 28), 
(26, 27), (26, 28), (27, 28)]) 

t5c28_3p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (7, 
16), (8, 9), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (9, 19), (10, 11), 
(10, 19), (41, 12), (11, 19), (11, 20), (12, 13), (12, 20), (12, 21), (13, 14), 
(13, 21), (13, 22), (14, 15), (14, 22), (14, 23), (15, 16), (15, 23), (15, 24), 
(16, 17), (16, 24), (17, 18), (17, 24), (17, 25), (18, 19), (18, 25), (18, 26), 
(19, 20), (19, 26), (20, 21), (20, 26), (20, 27), (21, 22), (21, 27), (22, 23), 
(22, 27), (22, 28), (23, 24), (23, 28), (24, 25), (24, 28), (25, 26), (25, 27), 
(25, 28), (26, 27), (27, 28)]) 

t5c29_1p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (6, 16), (7, 8), (7, 
16), (8, 9), (8, 16), (8, 17), (8, 18), (9, 10), (9, 18), (9, 19), (10, 11), 
(10, 19), (10, 20), (411, 12), (11, 20), (11, 21), (12, 13), (12, 21), (12, 22), 
(13, 14), (13, 22), (13, 23), (14, 15), (14, 23), (14, 24), (15, 16), (15, 24), 
(15, 25), (16, 17), (16, 25), (17, 18), (17, 25), (17, 26), (18, 19), (18, 26), 
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(18, 27), (19, 20), (19, 27), (19, 28), (20, 21), (20, 28), (21, 22), (21, 28), 
(22, 23), (22, 28), (22, 29), (23, 24), (23, 29), (24, 25), (24, 26), (24, 29), 
(25, 26), (26, 27), (26, 29), (27, 28), (27, 29), (28, 29)]) 
t5c29_2p = Graph([(1, 2), (1, 3), (14, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), 6, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (7, 
16), (8, 9), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (10, 11), (10, 18), 
(10, 19), (411, 12), (11, 19), (11, 20), (12, 13), (12, 20), (12, 21), (13, 14), 
(13, 21), (13, 22), (13, 23), (14, 15), (14, 23), (15, 16), (15, 23), (15, 24), 
(16, 17), (16, 24), (16, 25), (17, 18), (17, 25), (17, 26), (18, 19), (18, 26), 
(18, 27), (19, 20), (19, 27), (20, 21), (20, 27), (20, 28), (21, 22), (21, 28), 
(22, 23), (22, 24), (22, 28), (22, 29), (23, 24), (24, 25), (24, 29), (25, 26), 
(25, 29), (26, 27), (26, 29), (27, 28), (27, 29), (28, 29)]) 
t5c30_1p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (@, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), 6, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (7, 
16), (8, 9), (8, 16), (8, 17), (8, 18), (9, 10), (9, 18), (9, 19), (10, 11), 
(10, 19), (10, 20), (10, 21), (11, 12), (11, 21), (12, 13), (12, 21), (12, 22), 
(12, 23), (13, 14), (13, 23), (13, 24), (13, 25), (14, 15), (14, 25), (15, 16), 
(15, 25), (15, 26), (15, 27), (16, 17), (16, 27), (17, 18), (17, 27), (17, 28), 
(17, 29), (18, 19), (18, 29), (19, 20), (19, 29), (20, 21), (20, 22), (20, 29), 
(20, 30), (21, 22), (22, 23), (22, 30), (23, 24), (23, 30), (24, 25), (24, 26), 
(24, 28), (24, 30), (25, 26), (26, 27), (26, 28), (27, 28), (28, 29), (28, 30), 
(29, 30)]) 
t5c30_2p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), G, 
13), (5, 6), (5, 13), (5, 14), (5, 15), (6, 7), (6, 15), (7, 8), (7, 15), (7, 
16), (7, 17), (8, 9), (8, 17), (8, 18), (9, 10), (9, 18), (9, 19), (10, 11), 
(10, 19), (41, 12), (11, 19), (11, 20), (12, 13), (12, 20), (12, 21), (12, 22), 
(12, 23), (13, 14), (13, 23), (14, 15), (14, 23), (14, 24), (14, 25), (15, 16), 
(15, 25), (16, 17), (16, 25), (16, 26), (17, 18), (17, 26), (17, 27), (18, 19), 
(18, 27), (18, 28), (19, 20), (19, 28), (20, 21), (20, 28), (21, 22), (21, 28), 
(21, 29), (22, 23), (22, 24), (22, 29), (23, 24), (24, 25), (24, 29), (24, 30), 
(25, 26), (25, 30), (26, 27), (26, 30), (27, 28), (27, 29), (27, 30), (28, 29), 
(29, 30)]) 
t5c30_3p = Graph([(1, 2), (1, 3), (41, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), 6, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (7, 
16), (7, 17), (8, 9), (8, 17), (8, 18), (8, 19), (9, 10), (9, 19), (9, 20), (10, 
11), (10, 20), (10, 21), (11, 12), (11, 21), (11, 22), (11, 23), (12, 13), (12, 
23), (12, 24), (13, 14), (13, 24), (13, 25), (14, 15), (14, 25), (15, 16), (15, 
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25), (16, 17), (16, 25), (16, 26), (16, 27), (17, 18), (17, 27), (18, 19), (18, 
27), (18, 28), (19, 20), (19, 28), (19, 29), (20, 21), (20, 29), (21, 22), (21, 
29), (22, 23), (22, 28), (22, 29), (22, 30), (23, 24), (23, 30), (24, 25), (24, 
26), (24, 30), (25, 26), (26, 27), (26, 30), (27, 28), (27, 30), (28, 29), (28, 
30)]) 

t5c30_4p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), G, 
13), (5, 6), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (7, 
16), (8, 9), (8, 16), (8, 17), (8, 18), (9, 10), (9, 18), (9, 19), (10, 11), 
(10, 19), (10, 20), (11, 12), (11, 20), (12, 13), (12, 20), (12, 21), (12, 22), 
(13, 14), (13, 22), (13, 23), (14, 15), (14, 23), (14, 24), (15, 16), (15, 24), 
(15, 25), (16, 17), (16, 25), (17, 18), (17, 25), (17, 26), (17, 27), (18, 19), 
(18, 27), (19, 20), (19, 27), (19, 28), (20, 21), (20, 28), (21, 22), (21, 28), 
(21, 29), (22, 23), (22, 29), (23, 24), (23, 29), (23, 30), (24, 25), (24, 30), 
(25, 26), (25, 30), (26, 27), (26, 28), (26, 29), (26, 30), (27, 28), (28, 29), 
(29, 30)]) 

t5c30_5p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (5, 15), (6, 7), (6, 15), (6, 16), (7, 8), (7, 
16), (8, 9), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (9, 19), (10, 11), 
(10, 19), (10, 20), (11, 12), (11, 20), (12, 13), (12, 20), (12, 21), (12, 22), 
(13, 14), (13, 22), (14, 15), (14, 22), (14, 23), (14, 24), (15, 16), (15, 24), 
(15, 25), (16, 17), (16, 25), (17, 18), (17, 25), (17, 26), (18, 19), (18, 26), 
(18, 27), (19, 20), (19, 27), (19, 28), (20, 21), (20, 28), (21, 22), (21, 23), 
(21, 28), (21, 29), (22, 23), (23, 24), (23, 29), (23, 30), (24, 25), (24, 30), 
(25, 26), (25, 30), (26, 27), (26, 29), (26, 30), (27, 28), (27, 29), (28, 29), 
(29, 30)]) 

t5c30_6p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (5, 15), (6, 7), (6, 15), (6, 16), (7, 8), (7, 
16), (8, 9), (8, 16), (8, 17), (8, 18), (9, 10), (9, 18), (9, 19), (10, 11), 
(10, 19), (10, 20), (11, 12), (11, 20), (411, 21), (12, 13), (12, 21), (12, 22), 
(12, 23), (13, 14), (13, 23), (14, 15), (14, 23), (14, 24), (14, 25), (15, 16), 
(15, 25), (16, 17), (16, 25), (17, 18), (17, 25), (17, 26), (17, 27), (18, 19), 
(18, 27), (19, 20), (19, 27), (19, 28), (20, 21), (20, 28), (20, 29), (21, 22), 
(21, 29), (22, 23), (22, 24), (22, 29), (22, 30), (23, 24), (24, 25), (24, 26), 
(24, 30), (25, 26), (26, 27), (26, 30), (27, 28), (27, 30), (28, 29), (28, 30), 
(29, 30)]) 

t5c30_7p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), G, 
13), (5, 6), (5, 13), (5, 14), (5, 15), (6, 7), (6, 15), (7, 8), (7, 15), (7, 
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16), (8, 9), (8, 16), (8, 17), (8, 18), (9, 10), (9, 18), (9, 19), (10, 11), 
(10, 19), (10, 20), (10, 21), (11, 12), (11, 21), (12, 13), (12, 21), (12, 22), 
(13, 14), (13, 22), (13, 23), (14, 15), (14, 23), (14, 24), (14, 25), (15, 16), 
(15, 25), (16, 17), (16, 25), (16, 26), (17, 18), (17, 26), (17, 27), (17, 28), 
(18, 19), (18, 28), (19, 20), (19, 28), (20, 21), (20, 28), (20, 29), (21, 22), 
(21, 29), (22, 23), (22, 29), (22, 30), (23, 24), (23, 30), (24, 25), (24, 26), 
(24, 27), (24, 30), (25, 26), (26, 27), (27, 28), (27, 29), (27, 30), (28, 29), 
(29, 30)]) 
t5c30_8p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (3, 12), (4, 5), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (5, 15), (6, 7), (6, 15), (7, 8), (7, 15), (7, 
16), (8, 9), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (10, 11), (10, 18), 
(10, 19), (41, 12), (11, 19), (11, 20), (12, 13), (12, 20), (12, 21), (13, 14), 
(13, 21), (13, 22), (14, 15), (14, 22), (14, 23), (14, 24), (15, 16), (15, 24), 
(16, 17), (16, 24), (16, 25), (17, 18), (17, 25), (17, 26), (18, 19), (18, 26), 
(19, 20), (19, 26), (19, 27), (20, 21), (20, 27), (21, 22), (21, 27), (21, 28), 
(22, 23), (22, 28), (23, 24), (23, 28), (23, 29), (24, 25), (24, 29), (25, 26), 
(25, 29), (25, 30), (26, 27), (26, 30), (27, 28), (27, 30), (28, 29), (28, 30), 
(29, 30)]) 
t5c30_9p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (7, 
16), (8, 9), (8, 16), (8, 17), (8, 18), (9, 10), (9, 18), (9, 19), (9, 20), (10, 
11), (10, 20), (11, 12), (11, 20), (11, 21), (12, 13), (12, 21), (12, 22), (13, 
14), (13, 22), (13, 23), (14, 15), (14, 23), (14, 24), (14, 25), (15, 16), (15, 
25), (16, 17), (16, 25), (16, 26), (17, 18), (17, 26), (17, 27), (18, 19), (18, 
27), (19, 20), (19, 21), (19, 27), (19, 28), (20, 21), (21, 22), (21, 28), (22, 
23), (22, 28), (22, 29), (23, 24), (23, 29), (24, 25), (24, 26), (24, 29), (24, 
30), (25, 26), (26, 27), (26, 30), (27, 28), (27, 30), (28, 29), (28, 30), (29, 
30)]) 
t5c30_10p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (3, 12), (4, 5), (4, 12), (4, 
13), (4, 14), (5, 6), (5, 14), (5, 15), (5, 16), (6, 7), (6, 16), (7, 8), (7, 
16), (7, 17), (8, 9), (8, 17), (8, 18), (9, 10), (9, 18), (9, 19), (9, 20), (10, 
11), (10, 20), (11, 12), (11, 20), (11, 21), (11, 22), (12, 13), (12, 22), (13, 
14), (13, 22), (13, 23), (13, 24), (14, 15), (14, 24), (15, 16), (15, 24), (15, 
25), (15, 26), (16, 17), (16, 26), (17, 18), (17, 26), (17, 27), (18, 19), (18, 
27), (18, 28), (19, 20), (19, 21), (19, 28), (20, 21), (21, 22), (21, 28), (21, 
29), (22, 23), (22, 29), (23, 24), (23, 25), (23, 29), (23, 30), (24, 25), (25, 
26), (25, 30), (26, 27), (26, 30), (27, 28), (27, 30), (28, 29), (28, 30), (29, 
30)]) 
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t5c30_11p = Graph([(1, 2), (1, 3), (1, 4), (4, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (3, 12), (4, 5), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (5, 15), (6, 7), (6, 15), (6, 16), (6, 17), (7, 
8), (7, 17), (8, 9), (8, 17), (8, 18), (9, 10), (9, 18), (9, 19), (10, 11), (10, 
19), (10, 20), (11, 12), (11, 20), (11, 21), (12, 13), (12, 21), (12, 22), (13, 
14), (13, 22), (14, 15), (14, 22), (14, 23), (14, 24), (15, 16), (15, 24), (16, 
17), (16, 24), (16, 25), (16, 26), (17, 18), (17, 26), (18, 19), (18, 26), (18, 
27), (19, 20), (19, 27), (19, 28), (20, 21), (20, 28), (21, 22), (21, 28), (21, 
29), (22, 23), (22, 29), (23, 24), (23, 25), (23, 29), (23, 30), (24, 25), (25, 
26), (25, 30), (26, 27), (26, 30), (27, 28), (27, 30), (28, 29), (28, 30), (29, 

30)]) 
t5c30_12p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (6, 16), (7, 8), (7, 
16), (8, 9), (8, 16), (8, 17), (8, 18), (9, 10), (9, 18), (9, 19), (9, 20), (10, 
11), (10, 20), (11, 12), (11, 20), (11, 21), (11, 22), (12, 13), (12, 22), (13, 
14), (13, 22), (13, 23), (13, 24), (14, 15), (14, 24), (14, 25), (15, 16), (15, 
17), (15, 25), (16, 17), (17, 18), (17, 25), (17, 26), (18, 19), (18, 26), (18, 
27), (19, 20), (19, 27), (19, 28), (20, 21), (20, 28), (21, 22), (21, 28), (21, 
29), (22, 23), (22, 29), (23, 24), (23, 29), (23, 30), (24, 25), (24, 30), (25, 
26), (25, 30), (26, 27), (26, 30), (27, 28), (27, 29), (27, 30), (28, 29), (29, 
30)]) 
t5c30_13p = Graph([(1, 2), (1, 3), (1, 4), (4, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (3, 12), (4, 5), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (6, 16), (7, 8), (7, 
16), (8, 9), (8, 16), (8, 17), (8, 18), (9, 10), (9, 18), (9, 19), (10, 11), 
(10, 19), (41, 12), (11, 19), (11, 20), (11, 21), (12, 13), (12, 21), (12, 22), 
(13, 14), (13, 22), (13, 23), (14, 15), (14, 23), (15, 16), (15, 23), (15, 24), 
(15, 25), (16, 17), (16, 25), (17, 18), (17, 25), (17, 26), (18, 19), (18, 26), 
(18, 27), (19, 20), (19, 27), (20, 21), (20, 27), (20, 28), (21, 22), (21, 28), 
(22, 23), (22, 28), (22, 29), (23, 24), (23, 29), (24, 25), (24, 26), (24, 29), 
(24, 30), (25, 26), (26, 27), (26, 30), (27, 28), (27, 30), (28, 29), (28, 30), 
(29, 30)]) 
t5c30_14p = Graph([(1, 2), (1, 3), (1, 4), (4, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (6, 16), (7, 8), (7, 
16), (7, 17), (8, 9), (8, 17), (8, 18), (8, 19), (9, 10), (9, 19), (9, 20), (10, 
11), (10, 20), (10, 21), (11, 12), (11, 21), (12, 13), (12, 21), (12, 22), (18, 
14), (13, 22), (13, 23), (14, 15), (14, 23), (14, 24), (15, 16), (15, 24), (15, 
25), (16, 17), (16, 25), (17, 18), (17, 25), (17, 26), (18, 19), (18, 26), (18, 
27), (18, 28), (19, 20), (19, 28), (20, 21), (20, 28), (20, 29), (21, 22), (21, 
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29) ( ? ? 
Py 22 2 
’ ) ¢ 
> 22 2 
» ) ¢ 
> 22, 3 
’ 23 3 
> ) ¢ 
> 24 2 
> ) ¢ 
> 24 2 
? ) ¢ 


27), 
30)]) 


2 ); ¢ 
> 26) > (26 
> 2 ) 
? ¢ > ); ¢ ) 9 
25 7 27 28 27, 30 a (28 29 
> ; ¢ 
? 2 


t5c30_15p 


Graph ([(1 


2), 


(1, 


3), 


(1, 


4), 


(1, 


5), 


(1, 


6), 


(1, 


7), 


(2, 


3), 


(2, 


7); 


(2 8) > > > ’ ’ > 
> > ¢ ) 
’ > (2 1 
? ); 
? > ¢ ) 
) ¢ 
> ); ¢ 


13), 
16), 
11), 
23), 
25), 
20), 
23), 


26), 


(58, 


6), 


(7, 


17), 


(5, 
(8, 


13), 
9), 


(5, 


(8, 


(10, 
(13, 
(16, 
(19, 
(22, 


(25, 


20), 
14), 
17): 
26), 
28), 


30), 


(10, 
(13, 
(16, 
(19, 
(22, 


(26, 


21), 
23), 
25), 
27), 
29), 


27), 


14), 
17), 
(11, 
(14, 
(16, 
(20, 
(23, 


(26, 


(5, 
(8, 
12), 
15), 
26), 
21), 
24), 


30), 


15), 
18), 
(11, 
(14, 
(17, 
(20, 
(23, 


(27, 


(6, 


7), 


(9, 


10), 


(6, 
(9, 


15), 


18), 


(6, 
(9, 


16), 
19), 


21), 
23), 
18), 
27), 
29), 


28), 


(12, 
(14, 
(17, 
(20, 
(24, 


(27, 


13), 
24), 
26), 
28), 
25), 


30), 


(12, 
(15, 
(18, 
(21, 
(24, 


(28, 


21), 
16), 
19), 
22), 
29), 


29), 


(7, 

(9, 
(12, 
(15, 
(18, 
(21, 
(24, 


(28, 


8), 

20), 
22), 
24), 
26), 
28), 
30), 


30), 


(7, 
(10, 
(12, 
(15, 
(19, 
(22, 
(25, 


(29, 


30)]) 


t5c30_16p 


Graph ([(1 


(2, 


6), 


16), 
(10, 
(13, 
(16, 
(18, 
(21, 
(25, 
(29, 


t5c30_17p 


8), 
(5, 


(7, 


(3, 


4), 


(3, 


2), 
8), 


(1, 
(3, 


3), 
9), 


(1, 


(3; 


12), 
17), 


(5, 


(8, 


13), 
9), 


(5, 


(8, 


14), 
17) 


19), 
14), 
17), 
27), 
29), 
26), 
30)]) 


(10, 
(13, 
(16, 
(19, 
(22, 


(25, 


20), 
22), 
24), 
20), 
23), 
27), 


(11, 
(13, 
(16, 
(19, 
(22, 


(25, 


Graph ([(1 


(2, 


8), 


(2, 


9), 


6), ¢ 


19), 
21), 
23), 
20), 
23), 
26), 
30) ] 


t5c30_18p 


5, 
15), 
(11, 
(13, 
(16, 
(19, 
(22, 
(25, 


) 


12), 


(8, 

12), 
22), 
24), 
26), 
28), 
30), 


(5, 


(3, 
13) 

16), 
(11, 
(14, 
(17, 
(19, 
(22, 
(26, 


2), 
4), 


(1, 
(3, 


12), 
23), 
25), 
27), 
29), 
28), 


3), 
9), 


(6, 

(8, 
(11, 
(14, 
(16, 
(19, 
(22, 


(25, 


(1, 


(3, 


» (6, 
(8, 
19), 
15), 
18), 
27), 
29), 
27), 


1%) +s 


Graph ([(1 


(2, 
13), 


16), 


11), 


8), 
(5, 


(7, 


(10, 


(2, 


9), 


(3, 


2), 
4), 


(1, 
(3, 


7), 


(11, 
(14, 
(17, 
(20, 
(23, 
(26, 


3), 
9), 


(9, 


(6, 


20), 
22), 
24), 
21), 
24), 
30), 


(1, 


(3, 


13), 


10), 


6), 
17), 
20) 


(5, 


(8, 


5 Che; 


13), 


9), 


(5, 


(8, 


12), 


14), 
a a 


(11, 


(5, 
(8, 
20), 


4), 
10), 
ts 
18), 
20), 
15), 
26), 
28), 
30), 
30), 


4), 


10), 


(12, 
(14, 
(17, 
(20, 
(23, 
(27, 


4), 
10), 
15), 


18), 


(11, 


(1, 


5), 


(1, 


6), 


(2, 


3), 


(4, 


5), 


(4, 


10), 


(4, 


(2, 
11), 


6), 
(4, 


(2, 
12), 


7), 


(5, 


(6, 
(9, 


14), 


(6, 


15), 


(7, 


8), 


(7, 


15), 


(7, 


10), 


(9, 


18), 


(9, 


19), 


(10, 


11), 


(11, 
(14, 
(17, 
(20, 
(23, 
(26, 


(1, 


5), 


21), 
23), 
18), 
21), 
24), 
27), 


(1, 


(12, 
(15, 
(17, 
(20, 
(23, 
(27, 


6), 


13), 
16), 
26), 
28), 
30), 
28), 


(1, 


(12, 
(15, 
(18, 
(20, 
(24, 
(28, 


21), 
23), 
19), 
29), 
25), 


29), 


7), 


(6, 


(9, 


(4, 
14) 
17), 
13), 
23), 
25), 
27), 
29), 
28), 


(1, 


5), 


5), 
» (6 
(9, 
(12, 
(15, 
(18, 
(20, 
(24, 
(27, 


(1, 


(4, 


10), 


(4, 


(2, 
11), 


, 15) 
18), 
20), 
16), 
19), 
28), 
25), 


30), 


6), 


» (7, 
(10, 
(12, 
(15, 
(18, 
(21, 
(24, 
(28, 


8), 

11), 
21), 
23), 
25), 
22), 
29), 
29), 


(7, 


(2, 


3), 


(4, 


5), 


(4, 


10), 


(4, 


(2, 
11), 


3), 
(4, 


(10, 
(13, 
(16, 
(18, 
(21, 
(24, 
(28, 


6), 
(4, 


15), 


(12, 
(15, 
(18, 
(21, 
(24, 
(28, 


(2, 
12), 


18), 
14), 
17), 
26), 
28), 
30), 
30), 


(2, 


12), 


(8, 


22), 
24), 
26), 
22), 
30), 
30), 


7); 
(5, 
9) 
(10, 
(13, 
(16, 
(19, 
(22, 
(25, 


(29, 


Cy 
(4, 


(6, 


(8, 
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7); 


(6, 


15), 


(6, 


16), 


(7, 


21), 


19), 


(12, 


(9, 


13), 


10), 


(12, 


(9, 


19), 


21), 


(9, 
(12, 


8), 
20), 
22), 


(7, 
(10, 
(13, 


14), (13, 22), (14, 15), (14, 22), (14, 23), (14, 24), (15, 16), (15, 24), (16, 
17), (16, 24), (16, 25), (16, 26), (17, 18), (17, 26), (18, 19), (18, 26), (18, 
27), (18, 28), (19, 20), (19, 28), (19, 29), (20, 21), (20, 29), (21, 22), (21, 
29), (21, 30), (22, 23), (22, 30), (23, 24), (23, 25), (23, 27), (23, 30), (24, 
25), (25, 26), (25, 27), (26, 27), (27, 28), (27, 30), (28, 29), (28, 30), (29, 
30)]) 
t5c30_19p = Graph([(1, 2), (1, 3), (1, 4), (4, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (6, 16), (7, 8), (7, 
16), (8, 9), (8, 16), (8, 17), (8, 18), (9, 10), (9, 18), (9, 19), (10, 11), 
(10, 19), (10, 20), (411, 12), (11, 20), (11, 21), (12, 13), (12, 21), (12, 22), 
(13, 14), (13, 22), (13, 23), (14, 15), (14, 23), (14, 24), (15, 16), (15, 17), 
(15, 24), (15, 25), (16, 17), (17, 18), (17, 25), (17, 26), (18, 19), (18, 26), 
(18, 27), (19, 20), (19, 27), (19, 28), (20, 21), (20, 28), (21, 22), (21, 28), 
(21, 29), (22, 23), (22, 29), (23, 24), (23, 29), (23, 30), (24, 25), (24, 30), 
(25, 26), (25, 30), (26, 27), (26, 30), (27, 28), (27, 29), (27, 30), (28, 29), 
(29, 30)]) 
t5c30_20p = Graph([(1, 2), (1, 3), (1, 4), (4, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (4, 
13), (4, 14), (5, 6), (5, 14), (5, 15), (6, 7), (6, 15), (6, 16), (7, 8), (7, 
16), (8, 9), (8, 16), (8, 17), (8, 18), (9, 10), (9, 18), (9, 19), (9, 20), (10, 
11), (10, 20), (10, 21), (11, 12), (11, 21), (12, 13), (12, 21), (12, 22), (18, 
14), (13, 22), (13, 23), (14, 15), (14, 23), (14, 24), (15, 16), (15, 24), (15, 
25), (16, 17), (16, 25), (17, 18), (17, 25), (17, 26), (17, 27), (18, 19), (18, 
27), (19, 20), (19, 27), (19, 28), (20, 21), (20, 28), (21, 22), (21, 28), (22, 
23), (22, 28), (22, 29), (23, 24), (23, 29), (23, 30), (24, 25), (24, 30), (25, 
26), (25, 30), (26, 27), (26, 29), (26, 30), (27, 28), (27, 29), (28, 29), (29, 
30)]) 
t5c30_21p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), (5, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (7, 8), (7, 14), (7, 15), (7, 
16), (8, 9), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (9, 19), (10, 11), 
(10, 19), (10, 20), (411, 12), (11, 20), (11, 21), (12, 13), (12, 21), (12, 22), 
(13, 14), (13, 22), (13, 23), (13, 24), (14, 15), (14, 24), (15, 16), (15, 24), 
(15, 25), (15, 26), (16, 17), (16, 26), (16, 27), (17, 18), (17, 27), (18, 19), 
(18, 27), (18, 28), (19, 20), (19, 28), (20, 21), (20, 28), (20, 29), (21, 22), 
(21, 29), (22, 23), (22, 29), (23, 24), (23, 25), (23, 29), (23, 30), (24, 25), 
(25, 26), (25, 30), (26, 27), (26, 30), (27, 28), (27, 30), (28, 29), (28, 30), 
(29, 30)]) 
t5c30_22p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (5, 
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625.065: °L 


16), (8 
(10, fay 
(13, 14), 
(15, 25), 
(18, 27), 
(21, 29), 
(24, 30), 
(29, 30)] 
t5c30_23p 
8), ¢ 


(5, 1 


(2, 
6), 
16), (8, 
11), (10 
23), (12 
16), (15 
27), (18 
29), (22 
29), 
30)]) 
t5c30_24p 
8), ¢ 


(by, ot 


(25 


(2, 


29), 
26), 
30)]) 
t5c30_25p 
(2, 8), 
13), (5, 
16), 
(10, 
(13, 
(16, 
(18, 


(22, 


(2, 


2), (5 


9), (8 
(10, 
(13, 
(16, 
(19, 
(22, 
(25, 

) 

2, 9), 

2), (5 

9), (8 

» 20), 

» 24), 

» 26), 

» 28), 

» 23), 


» 30), 


252-9) 


2), 


9), 


(5, 


x 13)5 


, 16), 


20), 
22), 
17), 
20), 
23), 
26), 


Graph ([(1 


(3, 


0 £3); 


, 16), 


(11 
(13 
(16 
(19 
(22 
(26 


Graph ([(1 


(3, 


Graph ([(1 


(2, 


13), 


(5, 
(8, 
(10, 
(13, 
(16, 
(19, 
(22, 
(26, 
2), (1 
4), 
(6, 
(8, 
» 12), 
» 14), 
» 17), 
» 20), 
» 29), 
» 27), 


2), 
4), ¢ 
(6, 


2), 
10), 


(3, 


(1, 


14), 

17), 
21), 
23), 
25), 
27), 
29), 
27), 


» 3), 
9) 
7), 
17), 
(11, 
(13, 
(16, 
(19, 
(23, 
(26, 


3), 
337.9) 
7), 

17), 
(11, 
(13, 
(16, 
(19, 
(22, 
(26, 


19:5 
23), 
25), 
27), 


29), 


(5, 

(8, 
(11, 
(14, 
(16, 
(20, 
(23, 
(26, 


(1, 
» G, 
(6, 


» G3, 
(6, 
(8, 
20), 
24), 
26), 
21), 
30), 
27), 


(11, 
(14, 
(17, 
(20, 


(23, 


13), 


(6, 

(9, 

(11, 
(14, 
(17, 
(20, 
(23, 
(27, 


18), (9 


(11, 21) 
(14, 15) 
(17, 18) 
(19, 28) 
(23, 24) 


(27, 28) 


(6, 
(9, 
(12, 
(14, 
(17, 
(20, 


(23, 


21 


(3, 


7), 

10), 
21), 
23), 
18), 
27), 
29), 
28), 


» (11 


10), 

» (14 
» (14 
, (17 
, (19 
» (23 
» (27 


11) 
14), 

10), 

13), 
23), 
25), 
27), 


29), 


(6, 


(9, 


(11, 


» 22), 


» 22), 
» 24), 
» 26), 
y32 9) 
» 25), 


» 29), 


» (4, 
(6, 
(9, 
(12, 
(15, 
(17, 
(20, 


(24, 


15), 


18), 


15), 


18), 


(7, 


22), 
24), 
26), 
28), 
30), 
30), 


(12, 


5), 


20), 
16), 
26), 
28), 


25), 


(9, 


(4, 


(9, 


(4, 
(7, 
(9, 


8), 
19) 
(12, 
(14, 
(17, 
(21, 
(24, 
(28, 


11) 


19) 
13), 
25), 
27), 
21), 
30), 
30), 


8), 
19) 
(12, 
(15, 
(18, 
(21, 


(24, 


11), 


(7, 


s CLO, 


13), 
25), 
27), 
22), 
25), 


29), 


» (4, 


(7, 

90209 
(12 
(14 
(17 
(21 


(24, 


(28 


(7, 
» (1 
21), 
23), 
19), 
22), 


29), 


(4, 


15), (7, 
11), 
(12, 
(15, 
(18, 
(21, 
(24, 
(28, 


12), 
15), (7, 
» 20), 
» 22), 
» 26), 
» 28), 
» 22), 
25), 


» 29), 


12), 

15), 
0, 11), 
(13, 
(15, 
(18, 
(21, 


(25, 


(5, 


(10, 
(12, 
(15, 
(18, 
(21, 
(25, 
(29, 


(4, 


(7, 


14), 
24), 
26), 
28), 


26), 


(25, 
(29, 


t5c30_26p 


29), 
30)]) 


Graph ([(1 


(25, 30) 


2), 


(26, 


(1 


27), 


» 3), 


(26, 


(1, 


30), 


4), 


(1, 


(27, 


5) 


28), 


» (1, 


(27, 


6), 


30), 


(2, 


3), 


(28, 


(2, 


29), 


6), 


(28, 


(2, 


30), 


7), 


(2 ) > > ’ > > 
> Ff ¢ ) 
> 2 ¢ ) 
> ? ¢ ? ) 
> 2 ¢ ) 
) ¢ 
? ), ¢ 


13). (5 > > ’ ’ > 
’ > ee ¢ 
? > 14 
6 5 5 15 6, C5 (6 15 7 
) ¢ 
> ), ¢ 
’ Ds ¢ 


11), 


16), 
(10, 
(12, 
(16, 
(18, 
(22, 
(25, 
(29, 

t5c30_27p 

(2, 8 
13), 
16), 
(10, 
(12, 
(16, 
(19, 
(22, 
(25, 
(29, 

t5c30_28p 

(2, 8 
13), 
16), 

11), 

23), 

25), 

27), 

23), 

26), 

30) ] 

t5c30_29p 

(2, 8 

6), ¢ 
16), 
(10, 
(13, 


(7, 

19), 
23), 
17), 
27), 
23), 
29), 
30)]) 


); 
(5, 
Ch 
19), 
23), 
17), 
20), 
23), 
29), 
30)]) 


), 
(5, 
(7, 
(10, 
(13, 
(16, 
(18, 
(22, 
(25, 
) 


); 
5, 
(7, 
19), 
14), 


11) <3 


(2, 
6), 


17), 


(2, 
6), 
17), 


(2, 
12), 
ior; 


¢ 
(10, 
(13, 
(16, 
(19, 
(22, 


(25, 


Graph ([(1 


9), 


(10, 
(13, 
(16, 
(19, 
(22, 


(25, 


Graph ([(1 


9), 


20), 
14), 
17), 
28), 
28), 
30), 


Graph ([(1 


9), 


(10, 
(13, 


(5, 


(8, 


(5, 


(8, 


(5, 


(8, 


8, 9) 
20), 
14), 
24), 
20), 
28), 


30), 


(3, 
13) 
9) 
20), 
14), 
24), 
26), 
28), 
30), 


(3, 
13) 
9) 
(10, 
(13, 
(16, 
(19, 
(22, 
(26, 


(3, 
13) 
9) 
20), 
22), 


2), 


2), 


2), 


» (8, 
(10, 
(13, 
(16, 
(19, 
(22, 
(26, 


(1 
4), ¢ 
» (5, 
» (8, 
(10, 
(13, 
(16, 
(19, 
(22, 
(26, 


4), ¢ 
» (5, 
» (8, 
21), 
23), 
25), 
20), 
29), 
27), 


4), 
» (5, 
» (8, 
(11, 


(13, 


Gi. 


a, 


17), 
21), 
23), 
25), 
27), 
29), 
27), 


» 3), 
3, 9) 
14), 
17), 
21), 
23), 
25), 
27), 
29), 
27), 


3), 
3, 9) 
14), 
17), 
(11, 
(13, 
(16, 
(19, 
(23, 
(26, 


3), 


hig er 


23), 


(8, 
(11, 
(14, 
(17, 
(20, 
(23, 
(26, 


(1, 
» 6, 
(5, 
(8, 
(11, 
(14, 
(17, 
(20, 
(23, 
(26, 


(1, 
» G, 
(5, 
(8, 
12), 
24), 
26), 
28), 
24), 
30), 


18), 
12) 
15), 
18), 
21), 
24), 
30), 


4), 
10), 
15), 
18), 
12), 
15), 
18), 
21), 
24), 
30), 


4), 
10), 

15), 

18), 
(11, 
(14, 
(17, 
(20, 
(23, 
(27, 


(1, 


(1, 


(8, 

(11, 
(14, 
(17, 
(20, 
(23, 
(27, 


5) 
(3, 
(6, 
(9, 
(11, 
(14, 
(17, 
(20, 
(23, 
(27, 


5) 
(3, 

(6, 

(8, 
21), 
15), 


18), 
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19), 


7), 


10), 


7), 
19), 


21), 
23), 
25), 
27), 
29), 
28), 


» Ga, 
11), 
(6 


21), 
16), 
25), 
27), 
29), 
28), 


» a, 
11), 
(6 


(12, 


(14, 
(17, 


» (1, 


(9, 


(9, 


(9, 


(12, 
(14, 
(17, 
(20, 
(24, 
(27, 


6), 
(4, 


, 15) 


(12, 
(14, 
(17, 
(20, 
(24, 
(27, 


6), 
(4, 


» 15) 


13), 
24), 
26), 
22), 
25), 


29), 


6), 


(14, 


10), 


5), 


18), 


5), 


10), 


13), 
24), 
26), 
28), 
25), 


30), 


(2, 


» (7, 


13), 
23), 
26), 
28), 
25), 


30), 


(2, 


» (6, 


(12, 


(14, 


(18, 


(20, 


(24, 


(27, 


(2, 


» (7, 


24), 


(9, 


3), 
(4, 


(9, 


3), 
(4, 


(9, 


3), 
(4, 


(10, 


(12, 
(15, 
(18, 
(21, 
(24, 
(28, 


11) 
8), 

19) 
(12, 
(14, 
(18, 
(21, 
(24, 
(28, 


11) 
16), 

19) 
21), 
25), 
19), 
28), 
29), 
30), 


11) 


8), 


(12, 


(15, 


19), 


(2, 


(2, 


(2, 


11), 


21), 
16), 
19), 
22), 
29), 
29), 


6), 
» G, 
(7, 1 
» (10 
21), 
24), 
19), 
22), 
29), 
29), 


6), 
» (4, 
(7, 
» 9, 
(12, 
(15, 
(18, 
(21, 
(24, 
(28, 


6) , 
» G, 
(7, 
(4 
21), 
16), 


(10, 


15), 


(12, 
(15, 
(18, 
(21, 
(25, 


(28, 


(2, 
12), 
5), 
, 11) 
(12, 
(15, 
(18, 
(21, 
(25, 


(28, 


(2, 
12), 
8), 
20), 
22), 
16), 
26), 
22), 
30), 
29), 


(2, 


12), 


0, 
(12, 


(15, 


22), 
24), 
26), 
28), 
26), 
30), 


7), 
(4, 


(7, 


2 


22), 
16), 
26), 
28), 
26), 
30), 


7), 
(4, 


(7, 


(10, 
(12, 
(15, 
(18, 
(22, 
(25, 


(29, 


7), 


(5, 


wan 


18), 


22), 
24), 


(16, 
(18, 
(21, 
(25, 
(29, 
t5c30_30p 
(2, 8 
13), 
16), 
(10, 
(13, 
(15, 
(18, 
(22, 
(25, 
(29, 
t5c30_31p 
(2, 
6), ¢ 
16), 


8 


(10, 
(13, 
(15, 
(18, 
(21, 
(24, 
(29, 
t5c30_32p 
(2, 8 
13), 
16), 
(10, 
(13, 
(16, 
(18, 
(21, 
(25, 
(29, 
t5c30_33p 
(2, 8 


13), 


17), (16, 24), 


27), (19, 20), 


29), (22, 23), 
26), 
30)]) 


Graph([(1, 


(25, 28), 


), 
(4, 


(25-9) ye C25 


14), (5, 


(7, 17), (8, 


19), (10, 20), 


21), (13, 22), 


25), (16, 17), 


27), (19, 20), 


23), (22, 24), 
26), 


30)]) 


(25, 30), 


Graph([(1, 
); 


5, 


(2, 9), (3, 


12), (S, 


(7, 17), (8, 


19), (10, 20), 


14), (13, 22), 


25), (16, 17), 


27), (18, 28), 


23), (21, 29), 
26), 


30)]) 


(25, 26), 


Graph([(1, 
); 
(4, 


(2, 9), (3, 


14), (5, 


(7, 17), (8, 


19), (10, 20), 


14), (13, 22), 


17), (16, 24), 


27), (19, 20), 


29), (22, 23), 
26), 
30)]) 


Graph([(1, 


(25, 30), 


), 


(5, 


(2, 9), (3, 


6), (5, 


(16, 
(19, 
(22, 


(25, 


2), 


10), 


6), 


9), 
(11, 
(13, 
(16, 
(19, 
(22, 
(26, 


2), 
4) 


13), 
9). 5 


Gale 


(5, 


(8, 


C45 
» 
(5, 


(8, 


C113. 


(13, 
(16, 
(19, 
(21, 
(26, 


2), 


4) 


6), 
9), 
(11, 
(13, 
(16, 
(19, 
(22, 
(26, 


2), 


4) 


13), 


(1, 


» G, 


(5, 


(8, 


(1, 


» G, 


(5, 


25), 
27), 
29), 
30), 


(2, 


12), 
23), 
25), 
27), 
28), 
27), 


23), 
25), 
20), 
30), 
27), 


12), 
23), 
25), 
27), 
29), 
27), 


3), 


14), 
17), 


3), 
» 9), 
14), 
17), 


2), 


3), 
9), 

14), 

17), 


3), 
9), 
14), 


(8, 


(11, 
(14, 
(17, 
(19, 
(22, 
(26, 


(1, 
(3, 

(6, 

(8, 


(11, 
(13, 
(16, 
(19, 
(22, 
(26, 


(1, 
(3, 
(5, 


(8, 


(11, 
(14, 
(17, 
(19, 
(22, 
(26, 


(1, 


(9, 


(8, 
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(12, 
(14, 
(17, 


(11, 
(14, 
(17, 
(20, 
(23, 
(26, 


18), 
29), 
24), 
28), 


10), 
13), 
23), 


25), 


19), 
21), 
23), 
25), 
21), 
24), 
30), 


(9, 


(9, 


(17, 
(20, 
(23, 
(27, 


(12, 


(12, 
(15, 
(18, 
(20, 
(23, 
(27, 


15), 


18), 


15), 


10), 


26), 
21), 
25), 


28), 


(1, 
12), 


20), 
16), 
26), 
28), 
25), 


29), 


22), 


13), 
16), 
19), 
28), 
30), 
28), 


(6, 
(9, 


(9, 


(6, 
(9, 


(17, 
(20, 
(23, 
(28, 


7), 
(4, 


(12, 
(15, 
(18, 
(21, 
(24, 
(27, 


(12, 
(14, 
(17, 
(20, 
(23, 
(28, 


(12, 
(15, 
(18, 
(21, 
(24, 
(27, 


16), 


(2, 


5), 


16), 
19), 


19), 


19), 


27), 
29), 
30), 
29), 


3), 


(4, 


(7, 
(10 


21), 
23), 
19), 
22), 
29), 
30), 


(10, 
13), 
25), 
27), 
29), 
30), 
29), 


(7, 

(10, 
21), 
23), 
25), 
22), 
25), 


29), 


6), 


(18, 
(21, 
(24, 
(28, 


(2, 


8), 


12), 


19), 
22), 
25), 


30), 


Ts 
(4, 
(7, 


i AL) 


(13, 
(15, 
(18, 
(21, 
(24, 
(28, 


15), 


(12, 
(15, 
(18, 
(21, 
(24, 
(28, 


(12, 
(15, 
(18, 
(21, 
(24, 
(28, 


(2, 


15), 


14), 
24), 
26), 
28), 
30), 
29), 


iar 


11), 


22), 
16), 
19), 
22), 
25), 


30), 


11), 


22), 
24), 
26), 
28), 
30), 
29), 


7), 


(7, 


16), 
(10, 
(12, 
(15, 
(18, 
(21, 
(25, 
(29, 
t5c30_34p 
(2, 
6), ¢ 
16), 


8 


(10, 
(13, 
(15, 
(18, 
(21, 
(25, 
(29, 
t5c30_35p 
(2, 8 


13), 


(8, 

19), 
23), 
25), 
19), 
29), 
26), 


9), 
(10, 
(12, 
(15, 
(18, 
(22, 


(25, 


(8, 


20), 
24), 
26), 
28), 
23), 
30), 


16), 


(8, 
(10, 
(13, 
(16, 
(19, 
(22, 
(26, 


30)]) 
Graph ([(1 
); 


5, 


(2, 9), (3 


12), (5 


2), 


4) 


13), 


(8, 


19), 
14), 
25), 
27), 
29), 
26), 


9), 
(10, 
(13, 
(16, 
(19, 
(22, 


(25, 


(8, 


16), 


(1, 
» (3 
(6, 
(8, 


17), 
21), 
14), 
17), 
20), 
29), 
27), 


3), 
» 9) 
Ts 
17), 


20), 
22), 
17), 
20), 
23), 
30), 


(11, 
(13, 
(16, 
(19, 
(22, 
(26, 


30)]) 


Graph ([(1 


», (2, 9), (2 


2), 


10), 


(5, 


6), 


(5, 


13), 


(1, 


(5, 


(3, 


12), 
23), 
25), 
27), 
29), 
20) % 


3), 


14), 


4), 


(8, 
(11, 
(13, 
(16, 
(19, 
(22, 
(26, 


(1, 
» 6, 
(6, 

(8, 
(11, 
(14, 
(17, 
(20, 
(23, 
(26, 


(1, 


(6, 


(3, 


18), 
12), 
24), 
26), 
28), 
30), 
30), 


4), 


10) 


13), 


18), 
20), 
15), 
18), 
21), 
24), 
28), 


4), 


Try 


(9, 

(11, 
(14, 
(17, 
(20, 
(23, 
(27, 


10), 
21), 
15), 
18), 
21), 
24), 
28), 


(9, 


(1. 


» (4, 


(6, 
(9, 


5), 
5) 


14), 


(1, 


» (4, 
» 8), 


(7 


(12, 
(14, 
(17, 
(20, 
(23, 
(27, 


6), 


18), 


10), 


13), 
24), 
26), 
28), 
25), 


29), 


(2, 


(7, 


(9, 


19) 
(12, 
(14, 
(17, 
(20, 
(23, 
(27, 


» (10 
21), 
25), 
27), 
29), 
30), 
30), 


3), 


(4, 


14 


(11, 
(14, 
(17, 
(20, 
(23, 
(26, 


10), 
21), 
23), 
25), 
27), 
29), 
30), 


(9, 


18), 


(9, 


(2, 
11), 
d, 
19), 


(7, 


6), 


(4, 


(10, 


15), 


» 11) 
(12, 
(15, 
(17, 
(21, 
(24, 
(28, 


(2, 


12), 


? 


22), 
16), 
28), 
22), 
25), 


29), 


7), 


(5, 


Cry 


11), 


10), 


8), 


(7, 


21), 
23), 
25), 
27), 
23), 
26), 
30)]) 


t5c30_36p 


(10, 
(13, 
(15, 
(19, 
(22, 


(25, 


17), 
11) 
14), 
26), 
20), 
28), 


30), 


(8, 


9), 


(8, 


(10, 
(13, 
(16, 
(19, 
(22, 


(26, 


21), 
23), 
17), 
27), 
29), 


27), 


Graph ([(1 


2), 


(1, 


17), 
(145 
(13, 
(16, 
(19, 
(23, 


(26, 


3), 


(8, 

12), 
24), 
18), 
28), 
24), 


30), 


(1, 


18), 
(11, 
(14, 
(16, 
(20, 
(23, 


(27, 


4), 


(1, 


(6, 
(8, 


(3, 


5), 


(1, 


11), 


(11, 
(14, 
(17, 
(20, 
(23, 
(27, 


6), 


(4, 


22), 
24), 
26), 
28), 
30), 
28), 


(1, 


5), 


(12, 
(15, 
(17, 
(21, 
(24, 
(28, 


13), 
16), 
20))s 
22), 
25), 
29), 


7), 


(4, 


14), 


(6, 


15), 


(6, 


(2, 
11) 
16), 


19), 


(9, 


10), 


(9, 


19), 


3), 
» 

(6, 
(9, 


21), 
15), 
26), 
21), 
29), 


28), 


(1, 


(11, 
(14, 
(17, 
(20, 
(23, 


(27, 


5), 


(1, 


(2, 


8), 


(2, 


9), 


(2, 


10), 


(3, 


4), 


(3, 


10), 


(3, 


11), 


22), 
24), 
18), 
22), 
30), 


29), 


6), 


(3, 


(12, 
(14, 
(18, 
(20, 
(24, 


(27, 


(1, 


12), 


13), 
25), 
19), 
28), 
25), 


30), 


(12, 
(15, 
(18, 
(21, 
(24, 


(28, 


3), 


7), 


(4, 


(2, 


5), 


(4, 


(12, 
(15, 
(18, 
(21, 
(24, 
(28, 


(2, 
, 12) 
17), 
20), 
22), 
16), 
26), 
22), 
30), 


29), 


(2, 


12), 


22), 
24), 
19), 
28), 
30), 
30), 


7); 
» (4, 
(7, 
(9, 
(12, 
(15, 
(18, 
(22, 
(25, 


(29, 


7), 


(4, 


13), 
16), 
(10, 
(13, 
(16, 
(18, 
(21, 
(25, 


(29, 


(4, 


14), 


(5, 


6), 


(8, 


19), 
215° 
17), 
27), 
29), 
26), 
30)] 


9), 
(11, 
(13, 
(16, 
(19, 
(22, 
(25, 

) 


(8, 


16), 


(5, 


(8, 


14), 
17), 


12), 
22), 
24), 
20), 
23), 


30), 


(11, 
(14, 
(17, 
(19, 
(22, 


(26, 


19), 
15), 
18), 
27), 
29), 


27), 


(5, 
(8, 
(11, 
(14, 
(17, 
(20, 
(22, 


(26, 


15), 
18), 
20), 
22), 
24), 
21), 
30), 


28), 


(6, 


7), 


(9, 


(11, 
(14, 
(17, 
(20, 
(23, 


(26, 
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10), 
21), 
23), 
25), 
27), 
24), 


30), 


(6, 
(9, 


15), 


18), 


(6, 
(9, 


16), 
19), 


(7, 


(10, 


8), 


(7, 


11), 


(12, 
(15, 
(17, 
(20, 
(23, 


(27, 


13), 
16), 
26), 
28), 
25), 


28), 


(12, 
(15, 
(18, 
(20, 
(23, 


(28, 


21), 
23), 
19), 
29), 
30), 


29), 


(13, 
(15, 
(18, 
(21, 
(24, 


(28, 


14), 
24), 
26), 
22), 
25), 


30), 


t5c30_37p 
(2, 8 
6), 
16), 
£1) 
14), 
25), 
27), 
23), 
26), 
30)] 
t5c30_38p 
(2, 8 
13), 
16), 
119, 
14), 
25), 
27), 
29), 
30), 
30)] 
t5c30_39p 
(2, 8 
13), 
16), 
(10, 
(13, 
(16, 
(19, 
(22, 
(25, 
(29, 
t5c30_40p 
(2, 8 
13), 
8), ¢ 
11), 
14), 
25), 


27), 


); 
(5, 
(8, 
(10, 
(13, 
(16, 
(19, 
(22, 
(25, 
) 


), 
(5, 

(8, 
(10, 
(13, 
(16, 
(19, 
(22, 
(25, 

) 


); 
(5, 
(7, 
19), 
14), 
17), 
20), 
23), 
29), 
30)]) 


); 

(4, 
7, 
(10, 
(13, 
(16, 
(19, 


(2, 
12), 
9), 


(2, 


9), 


(2, 


17), 


(2, 


Lh); 


Graph ([(1 


9), 


(8 
20), 
22), 
17), 
20), 
28), 


30), 


Graph ([(1 


9), 
6), 


20), 
22), 
17), 
20), 
23), 


26), 


Graph ([(1 


9), 


6), 


(10, 
(13, 
(16, 
(19, 
(22, 


(25, 


Graph ([(1 


9), 


14), 


20), 
22), 
17), 
20), 


(5, 


(5, 


(8, 


(5, 


(8, 


(8, 


2) 
(2, 
13) 
+ 16), 
(11, 
(13, 
(16, 
(19, 
(22, 


(26, 


2) 
(2, 
13) 
16), 
(11, 
(13, 
(16, 
(19, 
(22, 


(26, 


2) 
(2, 
13) 
9), 
20), 
22), 
24), 
26), 
28), 


30), 


(2, 
(5, 6) 
9), 
(11, 
(13, 
(16, 


(19, 


2), 


» G1, 


10), 


» (5 
(8, 
12), 
23), 
25), 
27), 
29), 


27), 


» C1, 
10), 


» (5, 


(8, 
12), 
23), 
25), 
27), 
29), 


27), 


» C1, 
10), 


, (5, 


(8, 


(11, 
(13, 
(16, 
(19, 
(23, 


(26, 


» (5, 


(8, 


12), 
23), 
25), 
27), 


(1, 
10), 


3), 
(3, 
, 14) 
17), 
(11, 
(14, 
(17, 
(19, 
(23, 


(26, 


3), 
(3, 

14) 
17), 
(11, 
(14, 
(17, 
(19, 
(23, 


(26, 


3), 
(3, 
14) 
17), 
12), 
23), 
25), 
27), 
24), 


27), 


3), 
(3, 
14) 
Lis 
(11, 
(14, 
(16, 
(19, 


4), 


4), 


4), 


4), 


(1, 
(3 
» (6, 
(8, 
20), 
15), 
18), 
28), 
24), 


29), 


(1, 


» (5, 
(8, 
20), 
15), 
18), 
28), 
24), 


28), 


(1, 


» 6, 
(8, 
(11, 
(14, 
(17, 
(20, 
(23, 


(26, 


(1, 


» Ob, 
(8, 
20), 
15), 
26), 
28), 


(3, 


(3, 


(3, 


18), 


4), ¢ 
, 10) 
Ts 
18), 
(11, 
(14, 
(17, 
(20, 
(23, 


(26, 


4), ¢ 
10) 
15), 
18), 
(11, 
(14, 
(17, 
(20, 
(23, 


(26, 


4), ¢ 
10) 
15), 
18), 
20), 
15), 
18), 
21), 
28), 


30), 


4), ¢ 
10) 


15), 


(11, 
(14, 
(17, 
(20, 
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(9, 


1, 5) 
» 3, 
(6, 
(9, 
21), 
23), 
25), 
21), 
29), 
30), 
1, 5) 
» (3, 
(6, 
(9, 
21), 
23), 
25), 
21), 
29), 
30), 
1, 5) 
» (3, 
(6, 
(9, 
(11, 
(14, 
(17, 
(20, 
(23, 


(27, 


1, 
» 6, 


(6, 


21), 
23), 
18), 
21), 


14), 
10), 


10), 


10), 


5), 


10), 


» (1, 


11), 


(12, 
(14, 
(17, 
(20, 
(23, 


(27, 


» (1, 
11), 


7), 


(11, 
(14, 
(17, 
(20, 
(23, 


(27, 


» C1, 
11), 


7), 


21), 
23), 
25), 
27), 
29), 


28), 


(1, 
11), 


7), 


(11, 
(14, 
(17, 
(20, 


(6, 
(9, 


(6, 
(9, 


(6, 
(9, 


(6, 
(9, 


6), 


(4, 


13), 
24), 
26), 
28), 
30), 


28), 


6), 


(3, 


22), 
24), 
26), 
28), 
30), 


28), 


6), 
(4, 


(12, 
(14, 
(18, 
(21, 
(24, 


(27, 


6), 
(3, 


18) 
22), 
24), 
26), 
28), 


15), 


18), 


15), 


18), 


15), 


18), 


15), 


(1, 7) 
5), 
(7, 
(9, 
(12, 
(15, 
(17, 
(21, 
(24, 
(27, 
(1, 7) 
12), 
(6, 
(9, 
(12, 
(15, 
(17, 
(21, 
(24, 
(28, 
(2, 3) 
5), 
(7, 
(9, 
13), 
24), 
19), 
22), 
25), 


30), 


(1, 
12), 
(6, 
» 9, 
(12, 
(15, 
(18, 
(21, 


(4, 


(4, 


(4, 


(12, 
(15, 
(18, 
(21, 
(24, 


(28, 


7), 
(4, 


13), 
16), 
19), 


22), 


» Q, 
11) 
8), 
19), 
21), 
16), 
27), 
22), 
25), 


29), 


» (2, 
5) 
16), 
19), 
13), 
16), 
27), 
22), 
25), 


29), 


» Q, 
11) 
8), 
19), 


(2, 
5) 
16), 

19), 


3), 


» (4, 


(7, 
(9, 
(12, 
(15, 
(18, 
(21, 
(24, 


(28, 


3), 


» (4, 


(7, 

(9, 
(12, 
(15, 
(18, 
(21, 
(24, 


(28, 


6), 


» (4, 


(7, 


(10, 
21), 
16), 
25), 
27), 
29), 


29), 


3), 


» (4, 


(6, 
(9, 


(12, 
(15, 
(18, 
(21, 


(2, 
12) 

15), 
20), 
22), 
24), 
19), 
28), 
30), 


29), 


(2, 
12) 
8), 
20), 
22), 
24), 
19), 
28), 
26), 


30), 


(2, 
12) 
15), 
11) 
(12, 
(15, 
(18, 
(21, 
(25, 


(28, 


(2, 
12) 
17), 
20), 
22), 
24), 
26), 
28), 


7); 

» 6, 
(7, 
(10, 
(13, 
(15, 
(18, 
(22, 
(25, 


(29, 


7); 

» (4, 
(7, 
(10, 
(13, 
(15, 
(18, 
(21, 
(24, 


(29, 


ti) 

» (4, 
(7, 

22), 
24), 
26), 
28), 
26), 


30), 


7); 
» (4, 
(7, 
(10, 
(13, 
(15, 
(18, 
(21, 


29), 
26), 
30)]) 


t5c30_41p 


(22, 23), (22, 


(25, 30), (26, 


Graph([(1, 


29), 


27), 


2), 


(1, 


(23, 


(26, 


3), 


24), 


30), 


(1, 


(23, 29) 


(27, 28) 


» (23, 


oo L205 


30), 


29), 


t5c30_42p 


t5c30_43p 


(2, 8), (2, 9), (2, 10), (3, 4), (4, 11), (4, 12), (4, 


13), (5, 6), (5, 13), (5, 14), (6, 7), (6, 16), (7, 8), (7, 


16), (8, 9), (8, 16), (8, 17), (9, 20), (10, 


11), (10, 20), (10, 21), (41, (12, 13), (12, (12, 


23), (13, 14), (13, 23), (14, 24), (15, 


25), (16, 17), (16, 25), (17, 26), (19, 


20), (19, 26), (19, 27), (19, 28), (22, 


23), (22, 28), (22, 29), (23, 25), (25, 


26), 
30)]) 


(25, 30), (26, 27), (26, 29), (29, 


Graph([(1, 2), (1, 


10), 


3), 


(2, 8), (2, 9), (2, 


13), (5, 6), (5, 13), (5, 14), 


16), (8, 9), (8, 16), (8, 


11), (10, 20), (10, 21), 12), (11, (12, 13), (12, 


23), (13, 14), (13, 23), 24), (14, 24), 


25), (16, 17), (16, 25), as WP Gs ky foe 26), 


27), (19, 20), (19, 27), 28), (20, 28), 


23), (22, 28), (22, 29), 24), (23, 30), 


26), 
30)]) 


(25, 30), (26, 27), 30), (27, 29), 


Graph([(1, 2), (1, 3), 


(2, 8), (2, 9), (3, 4), 


13), (5, 6), (5, 13), 


8), 


(7, 


17); 5 


(8, 


9), 


1:1.)).5 
23), 
25), 
20), 
23), 
26), 
30)]) 
t5c30_44p 
(2, 8 
13), 
16), 
(10, 


(10, 20), (10, 


(13, 14), (13, 


(16, 17), (16, 


(19, 26), (19, 


(22, 28), (22, 


(25, 30), (26, 


Graph([(1, 
an 


(5, 


(2 Dee “C35 


6), (5, 


(7, 17), (8, 


19), (10, 20), 


21), ¢ 


23), ¢ 


18), 
27), 
29), 
27), 


2), 
4) 


13), 
9), 
(11, 


(1, 


» 6G, 


(5, 


(8, 


3), 
9) 
14), 


a a 


12), 


» G, 
(6, 


21) 
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» 
» « 
» 
» 
» ¢ 
» ¢ 


12:5 
14, 
17, 
20, 
24, 


27, 


13), 
24), 
18), 
28), 
25), 


30), 


(12, 


(12, 21), 


(15, 16), 
(18, 19), 
(21, 22), 
(24, 29), 


(28, 29), 


(4, 11), 


(9, 19), 


13), (12, 


(7, 


(12, 
(15, 
(18, 
(21, 
(24, 
(28, 


(4, 


(10, 


21), 


15), 


12), 


11) 
(12, 


(4, 


(7, 


? 


22), 


(13, 
(16, 
(18, 
(22, 
(25, 
(29, 
t5c30_45p 
(2, 8 
6), ¢ 
16), 
(10, 
(13, 
(16, 
(19, 
(22, 
(25, 
(29, 
t5c30_46p 
(2, 
6), ¢ 
16), 


8 


(10, 
(13, 
(16, 
(19, 
(22, 
(25, 
(29, 


t5c30_47p 


14), 
17), 
27), 
23), 
26), 
30)]) 


); 
5, 
(7, 
19), 
14), 
17), 
20), 
23), 
26), 
30)]) 


), 


5, 


30)]) 


(3, 


12), 


(3, 


12), 


(13, 
(16, 
(19, 
(22, 


(25, 


4), 


(5 


17), ¢ 


(10, 
(13, 
(16, 
(19, 
(22, 


(25, 


4), 


(5 


22), 
24), 
20), 
28), 
30), 


Graph([(1, 


C3, 


3 23)'5 


8, 
20), 
22), 
24), 
26), 
28), 
30), 


Graph([(1, 


(3, 


x 1S) s 


9), 


Graph([(1, 


(2, 

13), 
16), 
(10, 
(13, 
(16, 
(18, 
(21, 
(25, 


(29, 


t5c30_48p 


(2, 


8), 
(5, 
(7, 
19) 
14) 
17) 
27) 
29) 
26) 
30) 


8), 


(2, 
6), 


17) 


9), 


(5, 


» (8, 


+7610; 


» (13, 


» (16, 


Pome Gt eo oe 


» (22, 


3 (25, 


]) 


(3, 


20), 
22), 
24), 
20), 
23), 
30), 


Graph([(1, 


(2, 


9), 


63:5 


13), 


9), 


(13, 
(16, 
(19, 
(22, 
(26, 


2), 
8), 


(11, 
(13, 
(16, 
(19, 
(22, 
(26, 


2), 
8), 


(11, 
(13, 
(16, 
(19, 
(22, 
(26, 


2), 
4), 


(14 
(13 
(16 
(19 
(22 
(26 


2), 
4), 


(1, 
(3, 
(6, 


(8, 


(1, 


(6, 


(8, 


(1, 


23), 
25), 
27), 
29), 
27), 


3), 
9) 
7), 
17), 

12), 

23), 

25), 

27), 

29), 

27), 


3), 
(3, 9) 
7), 
17), 
12), 
23), 
25), 
27), 
29), 
20): 


3), 


(3, 


9) 


gf 12 )rg 


£.223)i4 


» 25), 


h.C20)5 


St D9) cy 


2S 


(1, 
(3, 


3), 
9) 


(14, 
(17, 
(20, 
(23, 
(26, 


(1, 
» 6, 
(6, 1 

(8, 
(11, 
(14, 
(17, 
(20, 
(23, 
(26, 


(1, 
» 6, 
(6, 

(8, 
(11, 
(14, 
(17, 
(20, 
(23, 
(26, 


(1, 


» 6, 


(11, 
(14, 
(17, 
(20, 
(23, 
(26, 


(1, 


» G, 


15), 
18), 
21), 
24), 
28), 


4), 
10) 
3), 
18), 
20), 
15), 
18), 
21), 
24), 
30), 


4), 
10) 


13), 


18), 
20), 
15), 


18), 


10) 


(14, 
(17, 
(20, 
(23, 
(26, 


(1, 
» (4, 
(6, 
(9, 
(11, 
(14, 
(17, 
(20, 
(23, 
(27, 


(1, 
» (4, 


5), 


14), 


10), 


23), 
25), 
27), 
29), 
29), 


(1, 


5), 


21), 
23), 
25), 
27), 
29), 
28), 


(4, 
(7, 


(9, 


(4, 


(9, 


» G, 
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11), 


(14, 
(18, 
(20, 
(23, 
(26, 


6), 


(12, 
(15, 
(18, 
(21, 
(24, 
(27, 


(4, 


10), 
8), 


18), 


10), 


5), 


24), 
19), 
28), 
30), 
30), 


(2, 


(7, 


13), 


16), 


19), 


22), 


25), 


30), 


(2, 


(7, 


18), ¢ 


13), 
16), 
19), 
28), 
25), 


30), 


(4, 


(9, 


(4, 


(4, 


(15, 
(18, 
(21, 
(24, 
(27, 


3), 


14), 


(12, 
(15, 
(18, 
(21, 
(24, 
(28, 


3), 


14), 


9, 


(12, 
(15, 
(18, 
(21, 
(24, 
(28, 


(2, 


11), 


19), 


(2, 


11), 


19), 


(2, 


11), 


16), 
25), 
22), 
25), 


28), 


6), 
(4, 
(7, 


21), 
23), 
25), 
27), 
29), 
29), 


6), 
(4, 
(7, 


21), 
23), 
25), 
22), 
29), 
29), 


(4, 


(10, 


(10, 


6), 


(9, 
(12, 
(15, 
(18, 
(21, 
(24, 
(27, 


8), 


19), 


(7, 


(10, 
21), 
16), 
25), 
22), 
25), 


28), 


15), 


(15, 
(18, 
(21, 
(24, 
(28, 


(2, 


12), 


15), ¢ 


11) 
(12, 
(15, 
(18, 
(21, 
(24, 
(28, 


(2, 


12), 


15), ¢ 


11) 
(12, 
(15, 
(18, 
(21, 
(24, 
(28, 


(2, 


12), 


11) 
(12, 
(15, 
(18, 
(21, 
(24, 
(28, 


24), 
26), 
28), 
30), 
29), 


7); 
(5, 
7, 
’ 
22), 
24), 
26), 
28), 
30), 
30), 


7), 
(5, 
7, 
22), 
24), 
26), 
28), 
30), 
30), 


7); 
(4, 


(7, 


? 


22), 
24), 
26), 
28), 
30), 
29), 


6), (5, 12), (5, 13), (5, 14), (5, 15), (6, 7), (6, 15), (6, 16), (7, 8), (7, 
16), (7, 17), (8, 9), (8, 17), (8, 18), (8, 19), (9, 10), (9, 19), (9, 20), (10, 
11), (10, 20), (10, 21), (11, 12), (11, 21), (11, 22), (12, 13), (12, 22), (12, 
23), (13, 14), (13, 23), (13, 24), (14, 15), (14, 24), (14, 25), (15, 16), (15, 
25), (16, 17), (16, 25), (17, 18), (17, 25), (17, 26), (18, 19), (18, 26), (18, 
27), (19, 20), (19, 27), (19, 28), (20, 21), (20, 28), (21, 22), (21, 28), (21, 
29), (22, 23), (22, 29), (23, 24), (23, 29), (23, 30), (24, 25), (24, 26), (24, 
30), (25, 26), (26, 27), (26, 30), (27, 28), (27, 29), (27, 30), (28, 29), (29, 
30)]) 
t5c30_49p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), G, 
13), (5, 6), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (7, 
16), (7, 17), (8, 9), (8, 17), (8, 18), (8, 19), (9, 10), (9, 19), (10, 11), 
(10, 19), (10, 20), (10, 21), (11, 12), (41, 21), (12, 13), (12, 21), (12, 22), 
(12, 23), (13, 14), (13, 23), (14, 15), (14, 23), (14, 24), (15, 16), (15, 24), 
(16, 17), (16, 24), (16, 25), (16, 26), (17, 18), (17, 26), (18, 19), (18, 26), 
(18, 27), (19, 20), (19, 27), (20, 21), (20, 27), (20, 28), (20, 29), (21, 22), 
(21, 29), (22, 23), (22, 29), (22, 30), (23, 24), (23, 30), (24, 25), (24, 30), 
(25, 26), (25, 28), (25, 30), (26, 27), (26, 28), (27, 28), (28, 29), (28, 30), 
(29, 30)]) 
t5c30_50p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (3, 12), (4, 5), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (5, 15), (6, 7), (6, 15), (6, 16), (7, 8), (7, 
16), (7, 17), (8, 9), (8, 17), (8, 18), (9, 10), (9, 18), (9, 19), (10, 11), 
(10, 19), (10, 20), (11, 12), (11, 20), (411, 21), (411, 22), (12, 13), (12, 22), 
(13, 14), (13, 22), (13, 23), (14, 15), (14, 23), (14, 24), (15, 16), (15, 24), 
(15, 25), (16, 17), (16, 25), (17, 18), (17, 25), (17, 26), (18, 19), (18, 26), 
(18, 27), (19, 20), (19, 27), (19, 28), (20, 21), (20, 28), (21, 22), (21, 28), 
(21, 29), (22, 23), (22, 29), (23, 24), (23, 29), (24, 25), (24, 29), (24, 30), 
(25, 26), (25, 30), (26, 27), (26, 30), (27, 28), (27, 30), (28, 29), (28, 30), 
(29, 30)]) 
t5c30_51p = Graph([(1, 2), (1, 3), (1, 4), (14, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (6, 16), (7, 8), (7, 
16), (7, 17), (8, 9), (8, 17), (8, 18), (9, 10), (9, 18), (9, 19), (10, 11), 
(10, 19), (11, 12), (11, 19), (11, 20), (12, 13), (12, 20), (12, 21), (13, 14), 
(13, 21), (13, 22), (14, 15), (14, 22), (14, 23), (15, 16), (15, 23), (15, 24), 
(15, 25), (16, 17), (16, 25), (17, 18), (17, 25), (17, 26), (18, 19), (18, 26), 
(18, 27), (19, 20), (19, 27), (20, 21), (20, 27), (20, 28), (21, 22), (21, 28), 


(21, 29), (22, 23), (22, 29), (23, 24), (23, 29), (24, 25), (24, 29), (24, 30), 
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(25, 
(29, 

t5c30_52p 

(2, 8 

13), 
16), 

11), 

23), 

25), 

27), 

29), 

26), 

30)] 

t5c30_53p 

(2, 8 
11), 
16), 
(10, 
(13, 
(16, 
(18, 
(21, 
(25, 
(29, 

t5c30_54p 

(2, 8 

13), 
16), 


11), 


26), 30) 
30)]) 


Graph([(1, 


(25, 


), (2 


(5, 


(2, 9), 


6), (5, 


(7, 17), (8, 


(10, 20), (1 


(13, 14), 
(16, 17), 
(19, 20), 
(22, 23), 
(25, 


) 


30), 


Graph([(1, 
), (3 


(5, 


(2, 9), 


12), (5, 


(8, 9), (8, 


19), (11, 12) 


14), (13, 22) 


17), (16, 24) 


27), (19, 20) 


29), (22, 23) 


26), 30) 
30)]) 


Graph([(1, 


(25, 


), 
(4, 


(2, 9), 


14), (5, 


(7, 17), (8, 


(10, 20), 


(13, 
(16, 
(19, 
(22, 
(26, 


(2, 


(11, 


» (26, 


2), 


, 10), 


13), 
9), 


1, 


2), 
» 4) 
13), 


16), 
» (11, 
» (14, 
» (16, 
» (19, 
» (22, 
» (26, 


2), 


6), 
9), 


10), 


Gi, 


(5, 


(8, 


12), 
23), 
25), 
27), 
29), 
27), 


CA 
» 
(6, 


(8, 


(1.5 


(8, 


12), 


(3, 


27), 


3), 


14) 
17), 
(11, 
(14, 
(16, 
(19, 
(23, 
(26, 


3), 
» 9) 
Ty 


1785 


19), 
15), 
25), 
27), 
29), 
20) 


3), 


4), 


(26, 


(1, 


» (6, 


» 63, 
(6, 
(9, 

(11, 

(14, 

(17, 

(20, 

(23, 

(26, 


30), 


(27 


» 28), 


(11, 


(4, 


(27, 


22), 
24), 
26), 
28), 
25), 


30), 


6), 


10), 


30), 


(12, 


(2, 


(28, 


29), 


(21, 
(24, 
(28, 


(28, 


30), 


t5c30_55p 


14), (13, 22), (13, 23), 


25), (16, 17), (16, 25), 


27), (18, 28), (19, 20), 


29), (22, 23), (22, 29), 


26), 
30)]) 


(25, 30), (26, 27), 


Graph([(1, 2), (1, 


10), 


3), 


(2, 8), (2, 9), (2, (3, 


13), (5, 6), (5, 13), (5, 14), 


16), (8, 9), (8, 16), (8, 17), 


(10, 19), (11, 12), (11, 


(13, 21), (13, 22), (14, 15), (14, 22), (15, 16), (15, 23), 


225 


(16, 17), (16, 24), (16, 25), (17, 18), (17, 25), (17, 26), (18, 19), (18, 26), 
(18, 27), (19, 20), (19, 27), (20, 21), (20, 27), (20, 28), (21, 22), (21, 28), 
(22, 23), (22, 28), (22, 29), (23, 24), (23, 29), (24, 25), (24, 29), (25, 26), 
(25, 29), (25, 30), (26, 27), (26, 30), (27, 28), (27, 30), (28, 29), (28, 30), 
(29, 30)]) 
t5c30_56p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (2, 9), (3, 4), (3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), 6, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (7, 
16), (7, 17), (8, 9), (8, 17), (8, 18), (9, 10), (9, 18), (9, 19), (10, 11), 
(10, 19), (10, 20), (11, 12), (11, 20), (11, 21), (12, 13), (12, 21), (12, 22), 
(13, 14), (13, 22), (13, 23), (14, 15), (14, 23), (14, 24), (15, 16), (15, 24), 
(16, 17), (16, 24), (16, 25), (17, 18), (17, 25), (17, 26), (18, 19), (18, 26), 
(18, 27), (19, 20), (19, 27), (20, 21), (20, 27), (20, 28), (21, 22), (21, 28), 
(22, 23), (22, 28), (22, 29), (23, 24), (23, 29), (24, 25), (24, 29), (25, 26), 
(25, 29), (25, 30), (26, 27), (26, 30), (27, 28), (27, 30), (28, 29), (28, 30), 
(29, 30)]) 
t5c30_57p = Graph([(1, 2), (1, 3), (1, 4), (4, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (3, 12), (4, 5), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (6, 16), (7, 8), (7, 
16), (8, 9), (8, 16), (8, 17), (9, 10), (9, 17), (9, 18), (9, 19), (10, 11), 
(10, 19), (10, 20), (11, 12), (11, 20), (411, 21), (12, 13), (12, 21), (12, 22), 
(13, 14), (13, 22), (14, 15), (14, 22), (14, 23), (15, 16), (15, 23), (15, 24), 
(15, 25), (16, 17), (16, 25), (17, 18), (17, 25), (17, 26), (18, 19), (18, 26), 
(18, 27), (19, 20), (19, 27), (19, 28), (20, 21), (20, 28), (21, 22), (21, 28), 
(21, 29), (22, 23), (22, 29), (23, 24), (23, 29), (24, 25), (24, 29), (24, 30), 
(25, 26), (25, 30), (26, 27), (26, 30), (27, 28), (27, 30), (28, 29), (28, 30), 
(29, 30)]) 
t5c30_58p = Graph([(1, 2), (1, 3), (1, 4), (41, 5), (1, 6), (2, 3), (2, 6), (2, 7), 
(2, 8), (3, 4), (3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (4, 12), 6, 
6), (5, 12), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (7, 
16), (7, 17), (8, 9), (8, 17), (8, 18), (9, 10), (9, 18), (9, 19), (9, 20), (10, 
11), (10, 20), (11, 12), (11, 20), (11, 21), (12, 13), (12, 21), (12, 22), (13, 
14), (13, 22), (13, 23), (13, 24), (14, 15), (14, 24), (15, 16), (15, 24), (15, 
25), (16, 17), (16, 25), (16, 26), (17, 18), (17, 26), (18, 19), (18, 26), (18, 
27), (19, 20), (19, 27), (19, 28), (20, 21), (20, 28), (21, 22), (21, 28), (21, 
29), (22, 23), (22, 29), (23, 24), (23, 25), (23, 29), (23, 30), (24, 25), (25, 
26), (25, 30), (26, 27), (26, 30), (27, 28), (27, 30), (28, 29), (28, 30), (29, 
30)]) 
t5c30_59p = Graph([(1, 2), (1, 3), (1, 4), (4, 5), (1, 6), (1, 7), (2, 3), (2, 7), 
(2, 8), (2, 9), (2, 10), (3, 4), (3, 10), (3, 11), (3, 12), (4, 5), (4, 12), (4, 
13), (5, 6), (5, 13), (5, 14), (6, 7), (6, 14), (6, 15), (7, 8), (7, 15), (7, 
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16), 
(10, 
(13, 
(16, 
(18, 
(22, 
(25, 
(29, 
t5c31_ip 
(2, 
6), 
16), 
11), 
23), 
25), 
27), 
29), 
26), 
30), 
t5c31_2p 
(2, 
13), 
16), 
11), 
14), 
24), 
27), 
29), 
31), 
29), 


t5c32p 
8), 
(5, 


(8, 


» (10, 
i384 
» (16, 
» (19, 
» (22, 
25 


ya 28-) 


(8, 9), (8 


19), (11 
21), bes 
17), oe 
27), ‘a. 
23), (22, 
29), 
30)]) 


Graph([(1, 


(25, 


28), 
30), 


16), 


12), ¢ 
22), ¢ 
24), ¢ 
20), ¢ 


2), 


(8, 
Ti. 
14, 
17, 


19, 


(22, 
(26, 


(1, 


17), 
19), 
15), 
18), 
27), 
29), 
27), 


3), 


8), 


(5, 


(2, 


9), 


(3, 


4), 


(3, 


(9, 
(11, 
(14, 
(17, 
(20, 
(23, 
(26, 


(1, 


9), 


10) 
20) 
22) 
24) 
21) 
24) 
30) 


4), 


» (9, 


» ¢ 
a ok 
» ¢ 


12, 
14, 


17, 


so C202, 


» (23, 


x 275 


(i, 


5), 


17), 


10), 


(4, 


13), 
23), 
25), 
27), 
29), 
28), 


(1, 


5), 


(9, 


(12, 
(15, 
(17, 
(20, 
(24, 
(27, 


6), 


(4, 


18), 


(10 


20), ¢ 


16), ¢ 


26), ¢ 


28), 
25), 


30), 


(2, 


10), 


3), 


(4, 


, 11 
12, 
15, 


18, 


(21, 
(24, 
(28, 


(2, 


11), 


); 
21), 
23), 
19), 
22), 
29), 
29), 


6), 


(4, 


(10, 


(13, 
(15, 
(18, 
(21, 
(25, 


(28, 


(2, 


12), 


18), 


14), 
24), 
26), 
28), 
26), 
30), 


7), 


(5, 


12), 


(5, 


(7, 


8), 


(2, 
12), 
9), 


(10, 
(13, 
(16, 
(18, 
(21, 
(24, 
(28, 


(5, 
(8, 
(10, 
(13, 
(15, 
(19, 
(22, 
(25, 


(29, 


(2, 


9), 


17), 
20), 
14), 
LT Dis 
28), 
30), 
31), 


31), 


Graph([(1, 


9), 
6), 


20), 
22), 
25), 
20), 
23), 
26), 
30), 


Graph([(1, 


9) 


20) 
22) 
17) 
20) 
23) 
26) 
32) 


(5, 


(8, 


» G, 


16) 


GL 
» (13, 
, (16, 
» (19, 
a Oe 
» (25, 


» (29, 


(8, 


13), 
9), 


(5, 


(8, 


(5, 


(8, 


13), 


(10, 
(13, 
(16, 
(18, 
(22, 
(25, 


(29, 


(2, 


16) 
(11, 
(13, 
(16, 
(19, 
(22, 


» (8, 


2), 


13), 


21), 
23), 
25), 
29), 
23), 
26), 
30), 
(1, 
10), 
(5 
» (8, 
12), 
23), 
17), 
27), 
29), 
31), 
31), 


14), 
17), 
(11, 
(13, 
(16, 
(19, 
(22, 
(26, 
(30, 
3), 
(3, 
, 14) 
17), 
(11, 
(14, 
(17, 
(19, 
(22, 
(26, 
(30, 


4), 


(6, 

(8, 

12), 
24), 
26), 
20), 
30), 
27), 
31)]) 
(1, 4) 
(3, 
» (6, 
(8, 

20), 
15), 
18), 
28), 
30), 
27), 
31)]) 


7), 


(6, 


14), 


(6, 


15), 


Cry 


(6, 


18), 
(11, 
(13, 
(16, 
(19, 
(23, 
(26, 


» C1 
10) 
7), 


18), 


(11, 
(14, 
(17, 
(20, 
(23, 


(26, 


(3, 


21) 
23) 
25) 
21) 
24) 
31) 
31) 
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(8, 


21), 
25), 
27), 
29), 
24), 
28), 


» 5), 
» 3, 
(6, 
(9, 
21), 
23), 
25), 
21), 
24), 


31), 


11), 


14), ¢ 
10), ¢ 


» (12 


» (14, 


» (17 
» (20 
3:23 
» (26 
» (30 


14), 
10), 


19), 
(11, 
(14, 
(17, 
(20, 
(23, 
(26, 


(1, 


11), 


(12, 
(14, 
(17, 
(20, 
(23, 


(27, 


(4, 
6, 
9, 
43) 
24) 
, 26) 
, 28) 
, 30) 
, 32) 
, 32) 


(9, 


10), 


(9, 


8), 
19), 


(7, 
(9, 


(6, 
(9, 


15), 


18), 


22), 
15), 
18), 
21), 
30), 
31), 


6), 


(4, 


13), 
24), 
26), 
28), 
30), 


28), 


5), 


(9 


GID 
» (15, 
p AT; 
, (20, 
i h23% 


¢ R275 


, (31 


(1, 


15), 


18), 


(4, 
Ch 


(12, 
(14, 
(17, 
(20, 
(23, 
(27, 


7) 


5), 


(12, 
(15, 
(18, 
(21, 
(24, 


(27, 


8), 
, 19) 
21) 
16) 
27) 
29) 
31) 


28) 


(4, 
(6, 
(9, 


11), 


13), 
25), 
27), 
29), 
31), 
28), 


» (, 


16) 

19) 
21), 
16), 
19), 
22), 
25), 


29), 


(7, 


so CLO5 
pr GE2:, 
+ CLS, 


» (18, 


» (21 


» (24, 


+ C27 5 


,» 32)]) 


11), 


(4, 


(12, 
(15, 
(18, 
(21, 
(24, 
(28, 


3), 


» (7, 
» (9, 
(12, 
(15, 
(18, 
(21, 
(24, 


(27, 


12) 
15), 
11) 
22) 
24) 
19) 
» 22) 
25) 


32) 


(4, 


(2, 


15), 
20), 
22), 
16), 
19), 
22), 
25), 


29), 


(2, 
12) 
8), 
20), 
22), 
17).3 
26), 
28), 
30), 


31), 


7), 
» (, 
(7, 
» (10 
» (13 
» (15 
» (18 
» (21 


» (24, 


, (28 


(7, 

(10, 
(12, 
(15, 
(18, 
(21, 
(24, 
(28, 


7), 


» (4, 
(7, 

(10, 
(13, 
(15, 
(18, 
(21, 
(24, 


(28, 


(2, 


6), 


16), 


, 19) 
, 14) 
, 25) 
, 27) 
, 29) 
31) 


, 29) 


APPENDIX B 


SAGEMATH QUADRANGULATIONS GRAPH DATABASE 


#general quadrangulations which maximize the WI 

q4maxwi = Graph([(1, 2), (1, 3), (2, 4), (3, 4)]) 

q5maxwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (3, 5), (4, 5)]) 

q6maxwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (3, 5), (3, 6), (4, 5), (4, 6)]) 

q7_imaxwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (3, 5), (3, 6), (3, 7), (4, 5), 
(4, 6), (4, 7)]) 

q7_2maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (3, 6), (3, 7), (4, 7), 
(5, 6), (5, 7)]) 

q8maxwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (4, 5), ©, 
6), (4, 7), (5, 8), (6, 8)]) 

qQmaxwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (4, 5), ©, 
6), (4, 7), (5, 8), (5, 9), (6, 8), (6, 9)]) 

qiOmaxwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (, 5), 
(4, 6), (4, 7), (5, 8), (5, 9), (6, 8), (6, 9), (8, 10), (9, 10)]) 

qiimaxwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 5), (3, 6), 
(3, 7), (4, 5), (6, 8), (6, 9), (7, 8), (7, 9), (8, 10), (8, 11), (9, 10), (9, 
11)1) 

qi2maxwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 5), (3, 6), 
(3, 7), (4, 5), (6, 8), (6, 9), (7, 8), (7, 9), (8, 10), (8, 11), (9, 10), (9, 
11), (10, 12), (411, 12)1]) 

qi3maxwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 5), (3, 6), 
(3, 7), (4, 5), (6, 8), (6, 9), (7, 8), (7, 9), (8, 10), (8, 11), (9, 10), (9, 
11-9 C104. 12):,- ClOs.- 13). 5° Clty 12).,- (145-0913). 

qi4maxwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 5), (3, 6), 
(3, 7), (4, 5), (6, 8), (6, 9), (7, 8), (7, 9), (8, 10), (8, 11), (9, 10), (9, 
11), (10, 12), (10, 13), (411, 12), (11, 13), (12, 14), (13, 14)]) 

qi5maxwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 5), (3, 6), 
(3, 7), (4, 5), (6, 8), (6, 9), (7, 8), (7, 9), (8, 10), (8, 11), (9, 10), (9, 
11), (10, 12), (10, 13), (11, 12), (11, 13), (12, 14), (12, 15), (13, 14), (13, 
15)]) 


228 


qi6maxwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 5), (3, 6), 
(3, 7), (4, 5), (6, 8), (6, 9), (7, 8), (7, 9), (8, 10), (8, 11), (9, 10), (9, 
11), (10, 12), (10, 13), (11, 12), (11, 13), (12, 14), (12, 15), (13, 14), (13, 
15), (14, 16), (15, 16)]) 

qi7maxwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 5), (3, 6), 
(3, 7), (4, 5), (6, 8), (6, 9), (7, 8), (7, 9), (8, 10), (8, 11), (9, 10), (9, 
11), (10, 12), (10, 13), (11, 12), (11, 13), (12, 14), (12, 15), (13, 14), (13, 
15), (14, 16), (14, 17), (15, 16), (15, 17)]) 

qi8maxwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 5), (3, 6), 
(3, 7), (4, 5), (6, 8), (6, 9), (7, 8), (7, 9), (8, 10), (8, 11), (9, 10), (9, 
11), (10, 12), (10, 13), (11, 12), (11, 13), (12, 14), (12, 15), (13, 14), (13, 
15), (14, 16), (14, 17), (15, 16), (15, 17), (16, 18), (17, 18)]) 

qi9maxwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 5), (3, 6), 
(3, 7), (4, 5), (6, 8), (6, 9), (7, 8), (7, 9), (8, 10), (8, 11), (9, 10), (9, 
11), (10, 12), (10, 13), (11, 12), (11, 13), (12, 14), (12, 15), (13, 14), (13, 
15), (14, 16), (14, 17), (15, 16), (15, 17), (16, 18), (16, 19), (17, 18), (17, 
19)1) 

q20maxwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 5), (3, 6), 
(3, 7), (4, 5), (6, 8), (6, 9), (7, 8), (7, 9), (8, 10), (8, 11), (9, 10), (9, 
11), (10, 12), (10, 13), (11, 12), (11, 13), (12, 14), (12, 15), (13, 14), (13, 
15), (14, 16), (14, 17), (15, 16), (15, 17), (16, 18), (16, 19), (17, 18), (17, 
19), (18, 20), (19, 20)]) 


#general quadrangulations which minimize the WI 
q4minwi = Graph([(1, 2), (1, 3), (2, 4), (3, 4)]) 
q5minwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (3, 5), (4, 5)]) 
q6minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (3, 6), (4, 6), (5, 6)]) 
q7minwi = Graph([(1, 2), (14, 3), G1, 4), G1, 5), G, 6, (2, 7), (@, 7), 4, 7), &, 
7), (6, 7)1) 
q8minwi = Graph([(1, 2), (14, 3), G@, 4), G1, 5), G, 6, (1, 7), (2, 8), (3, 8, , 
By CB By ey, Os a9 
qQminwi = Graph([(1, 2), (1, 3), G@, 4), G1, 5), G, 6, G1, 7), G4, 8), @, 9), (3, 
934) C45, Bie ASy By. 06). BN: Cy -O)y 485971) 
qiOminwi = Graph([(1, 2), (1, 3), (14, 4), G@, 5), (1, 6), (1, 7), G4, 8), (1, 9), 
(2 400% Hy 100. ¢ 45! SONY by 109), 46. 10) pte TOTS, Oy TOI. 094. 4097) 
qiiminwi = Graph([(1, 2), (1, 3), (14, 4, G4, 5), (1, 6), (1, 7), G4, 8), (1, 9), 
(1, 10), (2, 11), (3, 11), (4, 11), (5, 11), (6, 11), (7, 11), (8, 14), (9, 11), 
(10, 11)]) 
qi2minwi = Graph([(1, 2), (1, 3), (14, 4), G4, 5), (1, 6), (1, 7), G4, 8), (1, 9), 
(1, 10), (1, 11), (2, 12), (3, 12), (4, 12), (5, 12), (6, 12), (7, 12), (8, 12), 
(9, 12). (10, 12)., (11, 12)]7) 
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qi3minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (1, 8), (1, 9), 
(1, 10), (1, 11), (1, 12), (2, 13), (3, 13), (4, 13), (5, 13), (6, 13), (7, 13), 
(8, 13), (9, 13), (10, 13), (411, 13), (12, 13)]) 
qi4minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (14, 8), (1, 9), 
(1, 10), (1, 11), (1, 12), (1, 13), (2, 14), (3, 14), (4, 14), (5, 14), (6, 14), 
(7, 14), (8, 14), (9, 14), (10, 14), (11, 14), (12, 14), (13, 14)]) 
qi5minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (1, 8), (1, 9), 
(1, 10), (1, 11), (1, 12), (1, 13), (1, 14), (2, 15), (3, 15), (4, 15), (5, 15), 
(6, 15), (7, 15), (8, 15), (9, 15), (10, 15), (11, 15), (12, 15), (13, 15), 
(14, 15)]) 
qi6minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (1, 8), (1, 9), 
(1, 10), (1, 11), (1, 12), (1, 13), (1, 14), (1, 15), (2, 16), (3, 16), (4, 16), 
(5, 16), (6, 16), (7, 16), (8, 16), (9, 16), (10, 16), (11, 16), (12, 16), (13, 
16), (14, 16), (15, 16)]) 
qi7minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (1, 8), (1, 9), 
(1, 10), (1, 11), (1, 12), (1, 13), (14, 14), (1, 15), (1, 16), (2, 17), (3, 17), 
(4, 17), (5, 17), (6, 17), (7, 17), (8, 17), (9, 17), (10, 17), (11, 17), (12, 
17), (13, 17), (14, 17), (15, 17), (16, 17)]) 
qi8minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (1, 8), (1, 9), 
(1, 10), (1, 11), (1, 12), (1, 13), (1, 14), (1, 15), (1, 16), (1, 17), (2, 18), 
(3, 18), (4, 18), (5, 18), (6, 18), (7, 18), (8, 18), (9, 18), (10, 18), (11, 
18), (12, 18), (13, 18), (14, 18), (15, 18), (16, 18), (17, 18)]) 
qi9minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (1, 8), (1, 9), 
(1, 10), (1, 11), (1, 12), (1, 13), (1, 14), (1, 15), (1, 16), (1, 17), (1, 18), 
(2, 19), (3, 19), (4, 19), (5, 19), (6, 19), (7, 19), (8, 19), (9, 19), (10, 
19), (11, 19), (12, 19), (13, 19), (14, 19), (15, 19), (16, 19), (17, 19), (18, 
19)1) 
q20minwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (1, 7), (1, 8), (1, 9), 
(1, 10), (1, 11), (1, 12), (1, 13), (1, 14), (1, 15), (1, 16), (1, 17), (1, 18), 
(1, 19), (2, 20), (3, 20), (4, 20), (5, 20), (6, 20), (7, 20), (8, 20), (9, 20) 
» (10, 20), (411, 20), (12, 20), (13, 20), (14, 20), (15, 20), (16, 20), (17, 20) 
» (18, 20), (19, 20)]) 


#3-connected quadrangulations which maximize the WI 

q3c8maxwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (3, 6), (3, 7), (4, 5), 
(4, 7), (5, 8), (6, 8), (7, 8)]) 

q3ciOmaxwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(4, 5), (4, 8), (5, 9), (6, 9), (6, 10), (7, 10), (8, 9), (8, 10)]) 

q3ciimaxwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(4, 5), (4, 8), (4, 9), (5, 10), (6, 10), (6, 11), (7, 11), (8, 11), (9, 10), 
(9, 11)]) 
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q3ci2maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 8), 
(3, 9), (4, 7), (4, 9), (4, 10), (5, 6), (5, 10), (6, 11), (7, 11), (7, 12), ©, 
12), (9, 12), (10, 11)]) 
q3ci3maxwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (2, 8), (3, 6), 
(3, 8), (3, 9), (3, 10), (4, 5), (4, 10), (5, 11), (6, 11), (6, 12), (7, 12), 
(7, 13), (8, 13), (9, 12), (9, 13), (10, 11)]) 
q3ci4maxwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (2, 8), (3, 6), 
(3, 8), (3, 9), (4, 5), (4, 9), (5, 10), (6, 10), (6, 11), (6, 12), (7, 12), (7, 
13), (8, 11), (8, 13), (9, 10), (41, 14), (12, 14), (13, 14)]) 
q3ciS5maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 8), 
(3, 9), (4, 7), (4, 9), (5, 6), (5, 7), (5, 10), (6, 11), (6, 12), (7, 12), (7, 
13), (7, 14), (8, 14), (9, 14), (10, 11), (10, 13), (11, 15), (12, 15), (13, 15) 
]) 
q3c16_i1maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (3, 7), (3, 8) 
» (3, 9), (3, 10), (4, 7), (4, 10), (4, 11), (5, 6), (5, 11), (6, 12), (7, 12), 
(7, 13), (8, 13), (8, 14), (9, 14), (9, 15), (10, 13), (10, 15), (41, 12), (13, 
16), (14, 16), (15, 16)]) 
q3c16_2maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 8) 
» (3, 9), (4, 7), (4, 9), (4, 10), (5, 6), (5, 10), (5, 11), (6, 12), (6, 13), 
(7, 13), (7, 14), (8, 14), (9, 14), (10, 13), (10, 15), (11, 12), (11, 15), (12, 
16), (13, 16), (15, 16)]) 
q3ci7maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 7), 
(3, 8), (3, 9), (4, 7), (4, 10), (5, 6), (5, 10), (6, 11), (7, 11), (7, 12), ©, 
12), (8, 13), (8, 14), (9, 12), (9, 14), (9, 15), (10, 11), (12, 16), (13, 16), 
(13, 17), (14, 17), (15, 16), (15, 17)]) 
q3ci8maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (2, 9), 
(3, 7), (3, 9), (3, 10), (4, 6), (4, 7), (4, 11), (5, 6), (5, 11), (5, 12), (6, 
13), (6, 14), (7, 15), (8, 15), (8, 16), (9, 16), (10, 15), (10, 16), (411, 14), 
(11, 17), (12, 13), (12, 17), (13, 18), (14, 18), (17, 18)]) 
q3ci9maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 7), (2, 8), (2, 9), 
(3, 9), (3, 10), (4, 8), (4, 10), (5, 7), (5, 8), (5, 11), (6, 7), (6, 11), (6, 
12), (7, 13), (8, 14), (9, 14), (10, 14), (11, 13), (11, 15), (11, 16), (12, 13) 
» (12, 16), (12, 17), (13, 18), (15, 18), (15, 19), (16, 19), (17, 18), (17, 19) 
]) 
q3c20maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (2, 9), 
(3, 7), (3, 9), (3, 10), (4, 6), (4, 7), (4, 11), (5, 6), (5, 11), (5, 12), (6, 
13), (7, 14), (8, 14), (8, 15), (9, 15), (10, 14), (10, 15), (411, 13), (11, 16), 
(11, 17), (12, 13), (12, 17), (12, 18), (13, 19), (16, 19), (16, 20), (17, 20), 
(18, 19), (18, 20)]) 
q3c2imaxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 8), 
(3, 9), (3, 10), (4, 9), (4, 10), (4, 11), (5, 6), (5, 8), (5, 9), (5, 12), (6, 
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13), (7, 13), (7, 14), (8, 14), (9, 15), (10, 15), (10, 16), (411, 15), (11, 16), 
(11, 17), (12, 13), (12, 14), (15, 18), (15, 19), (16, 19), (16, 20), (17, 18), 
(17, 20), (18, 21), (19, 21), (20, 21)]) 

q3c22maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 7), 
(3, 8), (3, 9), (4, 6), (4, 7), (4, 10), (5, 6), (5, 10), (5, 11), (6, 12), (7, 
13), (7, 14), (8, 14), (8, 15), (9, 13), (9, 15), (10, 12), (10, 16), (11, 12), 
(11, 16), (411, 17), (12, 18), (12, 19), (13, 20), (14, 20), (15, 20), (16, 19), 
(16, 21), (17, 18), (17, 21), (18, 22), (19, 22), (21, 22)]) 

q3c23maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 8), 
(3, 9), (3, 10), (4, 9), (4, 10), (4, 11), (5, 6), (5, 8), (5, 9), (6, 12), (6, 
13), (7, 13), (7, 14), (8, 12), (8, 14), (9, 15), (10, 15), (10, 16), (41, 15), 
(11, 16), (41, 17), (41, 18), (12, 19), (13, 19), (14, 19), (15, 20), (16, 20), 
(16, 21), (17, 21), (17, 22), (18, 20), (18, 22), (20, 23), (21, 23), (22, 23)]) 

q3c24maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 7), 
(3, 8), (3, 9), (4, 6), (4, 7), (4, 10), (5, 6), (5, 10), (5, 11), (6, 12), (7, 
13), (7, 14), (8, 14), (8, 15), (9, 13), (9, 15), (10, 12), (10, 16), (11, 12), 
(11, 16), (411, 17), (12, 18), (13, 19), (14, 19), (15, 19), (16, 18), (16, 20), 
(16, 21), (17, 18), (17, 21), (17, 22), (18, 23), (20, 23), (20, 24), (21, 24), 
(22, 23), (22, 24)]) 

q3c25maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 7), 
(3, 8), (3, 9), (4, 6), (4, 7), (4, 10), (5, 6), (5, 10), (5, 11), (6, 12), (7, 
13), (7, 14), (8, 14), (8, 15), (9, 13), (9, 15), (10, 12), (10, 16), (411, 12), 
(11, 16), (411, 17), (12, 18), (13, 19), (14, 19), (15, 19), (16, 18), (16, 20), 
(17, 18), (17, 20), (17, 21), (18, 22), (18, 23), (20, 23), (20, 24), (21, 22), 
(21, 24), (22, 25), (23, 25), (24, 25)]) 

q3c26maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 7), 
(3, 8), (3, 9), (3, 10), (4, 6), (4, 7), (4, 11), (5, 6), (5, 11), (5, 12), (6, 
13), (7, 14), (8, 14), (8, 15), (9, 15), (9, 16), (10, 14), (10, 16), (411, 13), 
(11, 17), (12, 13), (12, 17), (12, 18), (13, 19), (14, 20), (15, 20), (16, 20), 
(17, 19), (17, 21), (18, 19), (18, 21), (18, 22), (19, 23), (19, 24), (21, 24), 
(21, 25), (22, 23), (22, 25), (23, 26), (24, 26), (25, 26)]) 

q3c27maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 7), 
(3, 8), (3, 9), (4, 6), (4, 7), (4, 10), (5, 6), (5, 10), (5, 11), (6, 12), (7, 
13), (8, 13), (8, 14), (8, 15), (9, 13), (9, 15), (9, 16), (10, 12), (10, 17), 
(41, 12), (41, 17), (11, 18), (12, 19), (13, 20), (14, 20), (14, 21), (15, 21), 
(16, 20), (16, 21), (17, 19), (17, 22), (18, 19), (18, 22), (18, 23), (19, 24), 
(19, 25), (22, 25), (22, 26), (23, 24), (23, 26), (24, 27), (25, 27), (26, 27)]) 

q3c28maxwi = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 7), 
(3, 8), (3, 9), (4, 6), (4, 7), (4, 10), (5, 6), (5, 10), (5, 11), (6, 12), (7, 
13), (8, 13), (8, 14), (9, 13), (9, 14), (9, 15), (10, 12), (10, 16), (11, 12), 
(11, 16), (411, 17), (12, 18), (13, 19), (13, 20), (14, 20), (14, 21), (15, 19), 
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(15, 21), (16, 18), (16, 22), (17, 18), (17, 22), (17, 23), (18, 24), (18, 25), 
(19, 26), (20, 26), (21, 26), (22, 25), (22, 27), (23, 24), (23, 27), (24, 28), 
(25, 28), (27, 28)]) 


#3-connected quadrangulations which minimize the WI 

q3c8minwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (3, 6), (3, 7), (4, 5), 
(4, 7), (5, 8), (6, 8), (7, 8)]) 

q3ci0Ominwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(4, 5), (4, 8), (5, 9), (6, 9), (6, 10), (7, 10), (8, 9), (8, 10)]) 

q3ciiminwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(4, 5), (4, 8), (4, 9), (5, 10), (6, 10), (6, 11), (7, 11), (8, 11), (9, 10), 
(9, 11)]) 

q3ci2minwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (2, 8), (3, 8), 
(3, 9), (4, 5), (4, 9), (5, 10), (6, 10), (6, 11), (7, 11), (7, 12), (8, 12), 
(9, 10), (9, 11), (9, 12)]) 

q3ci3minwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (2, 8), (3, 8), 
(3, 9), (3, 10), (4, 5), (4, 10), (5, 11), (6, 11), (6, 12), (7, 12), (7, 13), 
(8, 13), (9, 12), (9, 13), (10, 11), (10, 12)]) 

q3ci4minwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (2, 8), (2, 9), 
(3, 9), (3, 10), (4, 5), (4, 10), (5, 11), (6, 11), (6, 12), (7, 12), (7, 13), 
(8, 13), (8, 14), (9, 14), (10, 11), (10, 12), (10, 13), (10, 14)]) 

q3ciSminwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (2, 8), (3, 8), 
(3, 9), (4, 5), (4, 9), (5, 10), (6, 10), (6, 11), (7, 11), (7, 12), (7, 13), 
(8, 13), (8, 14), (9, 10), (9, 11), (9, 12), (9, 14), (12, 15), (13, 15), (14, 
15)]) 

q3ci6minwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (2, 8), (2, 9), 
(2, 10), (3, 10), (3, 11), (4, 5), (4, 11), (5, 12), (6, 12), (6, 13), (7, 13), 
(7, 14), (8, 14), (8, 15), (9, 15), (9, 16), (10, 16), (11, 12), (41, 13), (11, 
14), (11, 15), (411, 16)]) 

q3ci7minwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (3, 6), (3, 7), (3, 8), 
(3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (5, 12), (5, 13), (5, 14), (5, 15), 
(6, 15), (7, 14), (7, 15), (8, 13), (8, 14), (9, 13), (9, 16), (10, 12), (10, 
16), (411, 12), (12, 17), (13, 17), (16, 17)]) 

q3ci8minwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (2, 8), (2, 9), 
(2, 10), (2, 11), (3, 11), (3, 12), (4, 5), (4, 12), (5, 13), (6, 13), (6, 14), 
(7, 14), (7, 15), (8, 15), (8, 16), (9, 16), (9, 17), (10, 17), (10, 18), (41, 
18), (12, 13), (12, 14), (12, 15), (12, 16), (12, 17), (12, 18)]) 

q3ci9minwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (3, 6), (3, 7), (3, 8), 
(3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (5, 12), (5, 13), (5, 14), (5, 15), 
(5, 16), (5, 17), (6, 17), (7, 16), (7, 17), (8, 15), (8, 16), (9, 14), (9, 15), 
(9, 18), (10, 12), (10, 13), (10, 18), (11, 12), (13, 19), (14, 19), (18, 19)]) 
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q3c20minwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (2, 8), (2, 9), 
(2, 10), (2, 11), (2, 12), (3, 12), (3, 13), (4, 5), (4, 13), (5, 14), (6, 14), 
(6, 15), (7, 15), (7, 16), (8, 16), (8, 17), (9, 17), (9, 18), (10, 18), (10, 
19), (11, 19), (411, 20), (12, 20), (13, 14), (13, 15), (13, 16), (13, 17), (13, 
18), (13, 19), (13, 20)]) 
q3c21minwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (3, 6), (3, 7), (4, 5), 
(4, 7), (4, 8), (4, 9), (4, 10), (4, 11), (4, 12), (4, 13), (5, 14), (6, 14), 
(6, 15), (6, 16), (6, 17), (6, 18), (6, 19), (7, 19), (8, 18), (8, 19), (9, 17), 
(9, 18), (10, 16), (10, 17), (411, 16), (11, 20), (12, 15), (12, 20), (13, 14), 
(13, 15), (15, 21), (16, 21), (20, 21)]) 
q3c22minwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (2, 8), (2, 9), 
(2, 10), (2, 11), (2, 12), (2, 13), (3, 13), (3, 14), (4, 5), (4, 14), (5, 15), 
(6, 15), (6, 16), (7, 16), (7, 17), (8, 17), (8, 18), (9, 18), (9, 19), (10, 19) 
» (10, 20), (41, 20), (11, 21), (12, 21), (12, 22), (13, 22), (14, 15), (14, 16) 
», (14, 17), (14, 18), (14, 19), (14, 20), (14, 21), (14, 22)]) 
q3c23minwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (3, 6), (3, 7), (3, 8), 
(3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (4, 5), (4, 13), (5, 14), (5, 15), 
(5, 16), (5, 17), (5, 18), (5, 19), (5, 20), (5, 21), (6, 21), (7, 20), (7, 21), 
(8, 19), (8, 20), (9, 18), (9, 19), (10, 17), (10, 18), (10, 22), (11, 15), 
(11, 16), (41, 22), (12, 14), (12, 15), (13, 14), (16, 23), (17, 23), (22, 23)]) 
q3c24minwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (2, 8), (2, 9), 
(2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (3, 14), (3, 15), (4, 5), (4, 15), 
(5, 16), (6, 16), (6, 17), (7, 17), (7, 18), (8, 18), (8, 19), (9, 19), (9, 20), 
(10, 20), (10, 21), (11, 21), (11, 22), (12, 22), (12, 23), (13, 23), (13, 24), 
(14, 24), (15, 16), (15, 17), (15, 18), (15, 19), (15, 20), (15, 21), (15, 22), 
(15, 23), (15, 24)]) 
q3c25minwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (3, 6), (3, 7), (3, 8), 
(3, 9), (3, 10), (3, 11), (3, 12), (3, 13), (3, 14), (3, 15), (4, 5), (4, 15), 
(5, 16), (5, 17), (5, 18), (5, 19), (5, 20), (5, 21), (5, 22), (5, 23), (6, 23), 
(7, 22), (7, 23), (8, 21), (8, 22), (9, 20), (9, 21), (10, 19), (10, 20), (11, 
19), (11, 24), (12, 18), (12, 24), (13, 17), (13, 18), (14, 16), (14, 17), (15, 
16), (18, 25), (19, 25), (24, 25)]) 
q3c26minwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (2, 8), (2, 9), 
(2, 10), (2, 11), (2, 12), (2, 13), (2, 14), (2, 15), (3, 15), (3, 16), (4, 5), 
(4, 16), (5, 17), (6, 17), (6, 18), (7, 18), (7, 19), (8, 19), (8, 20), (9, 20), 
(9, 21), (10, 21), (10, 22), (411, 22), (11, 23), (12, 23), (12, 24), (13, 24), 
(13, 25), (14, 25), (14, 26), (15, 26), (16, 17), (16, 18), (16, 19), (16, 20), 
(16, 21), (16, 22), (16, 23), (16, 24), (16, 25), (16, 26)]) 
q3c27minwi = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (3, 6), (3, 7), (4, 5), 
Cis ee Chg Ba Ch By hy AO AS AS Wg AD, Gy, 413) Gp Ay A, 8s, 
(5, 16), (6, 16), (6, 17), (6, 18), (6, 19), (6, 20), (6, 21), (6, 22), (6, 23), 
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(6, 24), (6, 25), (7, 25), (8, 24), 


¢ 
¢ 


23), (11, 21), (11, 22), (12, 20), 


26), (14, 17), (14, 18), (15, 16), 


2), (1, 3), 


12), 


q3c28minwi Graph([(1, (1, 


(2, 10), (2, 11), (2, (2, 13), 


(4, 5), (4, 17), (5, 18), (6, 18), 


(9, 21), (9, 22), (10, 22), (10, 23 


(13, 25), (13, 26), (14, 26), (14, 


(17, 19), (17, 20), 


28)]) 


CET 21)", CLF, 


(17, 27), (17, 
#general quadrangulations which maximize 


Graph([(1, 2), (1, 
(1, 
(1, 


2), 


3), (2, 4), (3, 


Graph([(1, 2), 3), (1, 4), @, 


Graph([(1, 2), 3), (1, 


(1, 


4), (@, 


¢ 


q6p 


Graph([(1, 
7)1) 
Graph([(1, 
7)1) 


Graph([(1, 


q7_ip (1, 3), 4), 


6), (4, 


q7_2p 2), (1, 3), (1, 4), ¢ 


6), (5, 


(1, 


(7, 


3), 
8)]) 
3), 


q8p (1, 4), (2, 


(5, 8), (6, 


Graph([(1, (1, 


(6, 


q9p (1, 4), (2, 


(4, 8), (5, 9), (7, 9), (8, 


qi0p = Graph([(1, 3), (1, 4), @ 


(4, 9), (6, 
(1, 


(6, 


10), 


qiip = Graph([(1, 3), 4), (2 


(4, 10), 10), 


qi2_1p Graph([(1, 2), (1, 3), (1, 


(7, 


4), 


7), (4, 5), (6, 8), 


12)]) 
2), 


(6, 9), 8), 


(10, 12), (11, 


qi2_2p = Graph([(1, (a, 3), (4, 


(7, 


4), 


7), (3, 8), (4, 6), 


12)]) 
2), 


(5, 6), 9), 


(10, 11), (10, 


qi2_3p = Graph([(1, (1, (1, 4), 


9), (4, 6), (4, 7), 


12)]) 
2), 


(4, (5, 6), 


(10, 12), (11, 


qi2_4p (1, (1, 


(5, 


Graph([(1, 4), 


9), (4, 8), (4, 9), 


11)]) 


(4, 10), 6), 


» (8, 12), (10, 


27), 
22), 


(7, 


(8, 25), (9, 23), (9, 24), (10, 22), (10, 


12, 21), (12, 26), (13, 18), (13, 19), 


27)]) 
8), 


(13, 


15, 17), (19, 27), (20, 27), (26, 


4), (2, 5), (2, 6), (2, 7), (@, (2, 9), 


(2, 14),, -@¢ 15)5 @,y 16)4. 385. 16)'5 3, “17):, 


(6, 
); 


19), (7, 19), (7, 20), (8, 20), (8, 21), 


(11, 23), (11, 24), (12, 24), (12, 25), 


(15, 27), (15, 28), (16, 28), (17, 18), 


(17, 23), (17, 24), (17, 25), (17, 26), 


the prox 
4)]) 
5), 5)]) 


6), 


(3, 5), (4, 
6)]) 


(4, 


5), (3, 5), (3, (4, 5), (4, 


2, 5), (3, 5), (3, 6), (3, 7), 5), (4, 


1, 5), (2, 6), (3, 6), (3, 7), (4, 7), 6, 


5), (2, 6), (3, 6), (3, 7), (4, 5), (4, 7), 


5), 
9)]) 


> 5), 


(2, 6), (3, 6), (3, 7), (3, 8), (4, 5), 


(2, 6), (2, 7), (3, 9) 


10)]) 
(3, 


7), (3, 8, G6, 


10), (8, 10), (9, 


» 5), (2, 6), (3, 6), 7), (3, 8), (4, 5) 


(7, 10), (7, 11), (8, 11), (9, 10), (9, 11) 


(2, 
(7, 


(a, 


(7, (90 1): 095. 129, 


(1, 


(7, 


C358 8925. G35 


(9, 10), (9, 11), 


(1, 


(5, 


6). HC2.3-.16).g2 C2 Tes 


10), (6, 11), 
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qi2_5p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (3, 7), (3, 8), (3, 
9), (4, 8), (4, 9), (4, 10), (5, 6), (5, 10), (6, 11), (7, 11), (8, 11), (8, 12) 
» (9, 12), (10, 11)]) 
qi2_6p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (3, 7), (3, 8), (3, 
9), (4, 8), (4, 9), (4, 10), (5, 6), (5, 10), (6, 11), (6, 12), (7, 12), (8, 12) 
» (10, 11), (10, 12)]) 
qi2_7p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (3, 7), (3, 8), G, 
8), (4, 9), (4, 10), (5, 6), (5, 10), (6, 11), (7, 11), (7, 12), (8, 12), (9, 
11), (9, 12), (10, 11)]) 
qi2_8p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (3, 6), (3, 7), (4, 5), (4, 
7), (4, 8), (5, 9), (5, 10), (6, 10), (7, 10), (7, 11), (8, 9), (8, 11), (9, 12) 
» (10, 12), (411, 12)]) 
qi2_9p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 8), (3, 
9), (4, 7), (4, 9), (4, 10), (5, 6), (5, 7), (7, 11), (8, 11), (9, 11), (9, 12), 
(10, 11), (10, 12)]) 
qi2_10p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 7), @, 
8), (4, 7), (4, 9), (5, 6), (5, 9), (5, 10), (6, 11), (7, 11), (9, 11), (9, 12) 
» (10, 11), (10, 12)]) 
qi2_11p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (3, 7), (3, 8), ©, 
7), (4, 8), (4, 9), (5, 6), (5, 9), (5, 10), (6, 11), (7, 11), (9, 11), (9, 12) 
» (10, 11), (10, 12)]) 
qi2_12p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 8), G3, 
9), (3, 10), (4, 6), (4, 7), (4, 10), (5, 6), (7, 11), (8, 11), (8, 12), (9, 
11), (9, 12), (10, 11)]) 
qi2_13p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 7), (3, 
8), (3, 9), (4, 6), (4, 9), (4, 10), (5, 6), (6, 11), (7, 11), (9, 11), (9, 12) 
» (10, 11), (10, 12)]) 
qi2_14p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), @, 
9), (4, 5), (4, 8), (4, 9), (5, 10), (5, 11), (6, 10), (6, 11), (6, 12), (7, 
10), (7, 12), (8, 10)]) 
qi2_15p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), ©, 
5), (4, 8), (4, 9), (5, 10), (6, 10), (6, 11), (7, 11), (8, 11), (8, 12), (9, 
10), (9, 11), (9, 12)]) 
qi2_16p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), ©, 
5), (4, 8), (4, 9), (5, 10), (6, 10), (6, 11), (7, 11), (7, 12), (8, 11), (8, 
12), (9, 10), (9, 11)]) 
qi2_17p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (2, 8), (3, 6), (G3, 
7), (3, 8), (3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 12), (6, 12), (9, 12) 
» (10, 12), (411, 12)]) 


236 


qi2_18p = 


8), 


» 9, 


qi2_19p = 


9), 
12), 
qi3p = 
» 4, 
(10, 


qi4p = 


qi5p = 
» (4, 
(10, 

qi6_ip = 
ann 
(10, 
(14, 

qi6_2p = 
7), 
(10, 
(14, 


qi7p = 


qi8p = 


qi9p = 


q20_ip = 
7), 
(10, 
(14, 


(18, 


(4, 


(3, 


(4, 


Graph([(1, 


(3, 


12), 


Graph ([(1, 


(3, 


(9, 


5), 


12), 


5), 


12), 


Graph([(1, 


12), 
16), 


Graph([(1, 


11), 


15), 


Graph([(1, 


12), 
16), 


20), 


9), 


(9, 


5), 


8), 


5), 


(10, 


10), 
12), 


Graph([(1, 


(6, 
(10, 


Graph([(1, 


Graph([(1, 


(6, 
(10, 


(10, 


(15, 


(10, 
(14, 


Graph([(1, 


(6, 
(10, 
(14, 


Graph([(1, 


(10, 
(14, 


Graph([(1, 


(10, 
(14, 


(10, 
(14, 


(19, 


(4, 


(3, 


(10, 


2), 


8), 


2), 


13), 


2), 
8), 


(6, 


(4, 


2), 


8), 


2), 


2), 


(6, 


6), 


2), 


(1, 


(4, 


11)]) 


13), 


13), 
2), 
8), 

13), 

16)]) 
2), 
6), 

12), 

16)]) 


13), 
17), 


13), 
17), 


13), 
17), 
2), 
8), 
13), 
£7).5 
20)]) 


2), 


(1, 


(10, 
(i, 
(6, 


(1, 


(6, 


(1, 


(i, 


(1, 
11), 

12)]) 
(1, 
(6, 


(11, 


(11, 
(1, 
(6, 


(11, 


(1, 
(5, 


(11, 


(11, 


(15, 


(11, 


(15, 


(11, 
(15, 
(1, 
(6, 
(11, 


(15, 


(4, 


3), 
9), 


3), 


14), 


3), 


9), 


3), 


9), 


3), 


6), 


3) 


9), 


3), 


3), 


3), 
9), 


3), 


9), 


3), 


(1, 
(7, 
12), 
(1, 
(6, 


CLs 
(7, 


12), 


12), 


13), 


(1, 
(7, 
12), 
16), 


(1, 


12), 
16), 


(1, 


12), 


16), 


12), 
16), 


(1, 


(4, 


(1, 


9 a 


(11, 


(1, 


(7, 


(1, 


(1, 
(7, 


(4, 


4), 
8), 
(11, 
4), 


10), 


4), 
8), 
(11, 


(11, 


(11, 
(15, 
4), 
8), 
(11, 
(15, 
4), 
8), 
(11, 


(15, 


(11, 


(15, 


4), 


10), 


4), 
6), 


(2, 
(7, 


(1, 


14), 


(2, 


(7, 


4), 


8), 


4), 


(2, 


(7, 


(2, 
(7, 


4), 
8), 


(1, 


(5 


(2, 


5) 
9) 
13)]) 
5) 


(6, 


5) 
9) 
13), 
(2, 
(7, 
13), 


(1, 


13), 
17)]) 
5) 
9) 
13), 
17), 
5) 
9) 
13), 
17), 
(2, 
(7, 
13), 
17), 
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(4, 


(12, 


5), 


» 6), 


5), 


» @, 


» (8, 


» (2, 
11), 


» @, 
» (8, 


(12, 


5), 


9), 


(12, 


» (2, 


» (8, 


(16, 


» @, 
» (8, 


(12, 
(16, 


5), 


9), 


(12, 
(16, 


10), 


(7, 


14), 


(2, 


(8, 


(2, 
(8, 


(2, 


(6, 


(2, 


6), 


10), 


6), 


6), 


10), 


14), 


14), 


(8, 


18), 


14), 
18), 


14), 
18), 


6), 


6), 
(4, 


11), 


(13, 


6), 


10), 


9), 


6), 


10), 


11), 


(2, 
(8, 


(2, 


(2, 
(8, 


(12, 


(12, 


(12, 


(17, 


(8, 


(16, 


(12, 


(16, 


(2, 


(2, 


11), 


7), 


7), 


(7, 


14)]) 
Ts 


(2, 


(8, 


(8, 


(2, 
(8, 


(7, 


11), 


11), 
15), 


7), 


15), 


14), 


18)]) 


19), 


7), 


15), 


19), 


7), 


7), 


(6, 


(3, 


(3, 


12), 


(3, 


11), 


10), 


11), 


(2, 


11), 


(2, 
12), 


(9, 


(9, 
(13, 
(3, 


(13, 


(13, 


(13, 


(9, 
(13, 


(9, 
(13, 
(17, 


(3, 


(13, 
(17, 


(7, 


5), 


7), 


(8, 


5), 


5), 


(9, 


(9, 


5), 


(9, 


8), 


8), 
(7, 


(3, 


10), 


(3, 


12), 


(3, 


10), 


14), 


10), 


14), 


11), 


15), 


(3, 


10), 


14), 


10), 


14), 


10), 


14), 


18), 


10), 


14), 


18), 


(3, 


12), 


(3, 


(9, 


(9, 


(3, 


(9, 


(9, 


(3, 


12), 


6), 


8), 


(8, 


6), 


(13, 


(9, 


(13, 


(9, 
(13, 


6), 


(13, 


(13, 


(13, 
(17, 


(9, 
(13, 
(17, 


7), 


(9, 


8), 


(3, 


(4, 


(3, 


6), 


(3, 


6), 


(3, 


11) 


(3, 
(8, 


7) 


11), 


8) 
13), 


7) 


11), 


15)]) 
(3, 
11), 


15), 


12), 
16), 


7) 


11), 


15), 


11), 


15), 


15), 
19)]) 
(3, 
11), 
15), 


19), 


q20_2p = Graph([(1, 2), (1, 3), (1, 


(7, 


4)-5. Cl, 


7), (3, 8), (4, 6), (5, 6), 9), (7, (8, 10), (9, 11), (9, 12), 


(10, 11), (10, 12), (11, 13), (411, 14), (13, 15), (13, 


(14, 15), (14, 16), 


20)]) 


(15, 17), (15, 18), (17, 19), (17, 20), 


(18, 19), (18, 


#3-connected quadrangulations which maximize the prox 


q3c8p = Graph([(1, 2), (1, 3), (1, 


8)]) 
3), 


4), (2, 5), (2, 6), (3, 6), (3, 7), (4, 5), , 


7), (5, 8), (6, 8), (7, 


q3c10p = Graph([(1, 2), (1, (1, 


(6, 


4), (2, 5), (2, 6), (2, 7), 


10)]) 
7), 


(3, 7), (3, 8), (4, 


5), (4, 8), (5, 9), (6, 9), 10), (7, 10), (8, 9), (8, 


q3ciip = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, (3, 7), (3, 8), 4, 


BD:; 
11)]) 


q3c1i2_ip = 


(4, 8), (4, 9), (5, 10), (6, 10), (6, 11), (7, 11), (8, 11), (9, 10), (9, 


Graph([(1, 2), (1, 


10), 


3) Sly 


6), 


4), (1, 


10), 


Bi)?» (C2496). “G2 Te C2 8), G33: 38):5 


(3, 9), (4, 9), , (5, 


12)]) 
(1, 


(5, (6, 11), (7, 11), (7, 12), (8, 12), 


(9, 12), (10, 11), (10, 


q3ci2_1p = Graph([(1, 2), 3), (1, 4), 


(3, 9), (4, 7), (, (5, 10), (6, 11), (7, 11), (7, 12), (8, 


12), (9, 12), (10, 


q3ci3p = Graph([(1, 2), 


9), (4, 5), (4, 9), (6, 


13)]) 


11), (6, 12), (7, 12), (8, 12), (8, 


13), (9, 13), (10, 11), 12), (10, 


q3c1i4p = Graph([(1, 2), (1, 


9), (4, 5), (4, 9), (4, (6, 12), (7, 12), 


14)]) 


CB ig 2) fs C8ig 


13), (9, 13), (10, 11), 


q3ci5p = Graph([(1, 2), (1, 


8), (7, 12), (8, 12), (8, 


15)]) 
8), 


13) 


(9, 13), (10, 15), (12, 15), (13, 14), (13, 


q3c16_1p = Graph([(1, 2), (1, 


9), 


3), (2, 7), (3, 7), @G, 


(3, 9), (4, 5), (4, (5, 11), (6, 12), (6, 13), (7, 13), 


(8, 12), (8, 13), (8, 


16)]) 
2), (1, 
9), 


14), 


16), (14, 15), (14, 


q3c16_ip = Graph([(1, 3), (1, 


10), 


4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), 


(4, 5), (4, 8), (4, (5, (6, 10), (6, 11), (6, 12), (7, 12), (7, 13), 


(8, 13), (8, 14), (9, 


15)]) 
2), (1, 
10), 


10), (9, 11), (9, 14), (11, 15), (11, 16), (12, 16), (13, 


15), (13, 16), (14, 


q3c16_1ip = Graph([(1, 3) 5° Ch, 


6), 


4), (1, 


10), 


693: 2 6) 3-3 TS OS 795 Bs 8), 


(4, 8), (4, 9), (4, (5, (5, (6, 11), (6, 12), (7, 12), (7, 13), 


(8, 13), 


(13, 16), 


(9, 13), 


(14, 15), 


(9, 


14), 
(14, 


(10, 


16)]) 


11), 


(10, 
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14), 


(11, 


15), 


(12, 


15), 


(12, 


16), 


q3ci6_ip = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 8), 
(3, 9), (4, 7), (4, 9), (4, 10), (5, 6), (5, 10), (5, 11), (6, 12), (6, 13), (7, 
13), (7, 14), (8, 14), (9, 14), (10, 13), (10, 15), (11, 12), (11, 15), (12, 
16), (13, 16), (15, 16)]) 
q3ci7p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (3, 7), (3, 8), (3, 
9), (4, 9), (4, 10), (4, 11), (5, 6), (5, 11), (6, 12), (6, 13), (6, 14), (7, 
14), (8, 13), (8, 14), (8, 15), (9, 15), (10, 15), (10, 16), (411, 12), (11, 16), 
(12, 17), (13, 17), (15, 17), (16, 17)]) 
q3c18p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (3, 7), (3, 8), (4, 
8), (4, 9), (5, 6), (5, 9), (6, 10), (6, 11), (7, 11), (7, 12), (8, 12), (8, 13) 
» (9, 10), (9, 13), (10, 14), (10, 15), (11, 15), (411, 16), (12, 16), (12, 17), 
(13, 14), (13, 17), (14, 18), (15, 18), (16, 18), (17, 18)]) 
q3ci9_1p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (3, 6), (3, 7), (3, 8), 
(4, 5), (4, 8), (4, 9), (5, 10), (5, 11), (6, 11), (6, 12), (7, 12), (7, 13), 
(8, 13), (8, 14), (9, 10), (9, 14), (10, 15), (10, 16), (11, 16), (11, 17), (12, 
17), (12, 18), (13, 18), (14, 15), (14, 18), (15, 19), (16, 19), (17, 19), (18, 
19)1) 
q3c19_2p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(4, 8), (4, 9), (4, 10), (5, 6), (5, 10), (5, 11), (6, 12), (6, 13), (7, 13), 
(7, 14), (8, 14), (8, 15), (9, 15), (9, 16), (10, 16), (10, 17), (41, 12), (11, 
17), (12, 18), (12, 19), (13, 19), (14, 19), (15, 18), (15, 19), (16, 18), (17, 
18)]) 
q3c19_3p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(4, 8), (4, 9), (4, 10), (5, 6), (5, 10), (5, 11), (6, 12), (6, 13), (7, 13), 
(7, 14), (8, 14), (8, 15), (9, 15), (9, 16), (9, 17), (10, 17), (11, 12), (41, 
16), (11, 17), (12, 18), (13, 18), (13, 19), (14, 19), (15, 18), (15, 19), (16, 
18)]) 
q3c20_1p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(4, 8), (4, 9), (4, 10), (5, 6), (5, 10), (6, 11), (6, 12), (7, 12), (7, 13), 
(8, 13), (8, 14), (9, 14), (9, 15), (10, 11), (10, 15), (11, 16), (12, 16), (12, 
17), (13, 17), (13, 18), (14, 18), (14, 19), (15, 16), (15, 19), (16, 20), (17, 
20), (18, 20), (19, 20)]) 
q3c20_2p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 7), (2, 8), (3, 8), 
(3, 9), (4, 9), (4, 10), (5, 10), (5, 11), (6, 7), (6, 11), (6, 12), (7, 13), 
(8, 13), (8, 14), (9, 14), (9, 15), (9, 16), (10, 16), (10, 17), (41, 17), (12, 
13), (12, 17), (13, 18), (13, 19), (14, 19), (15, 18), (15, 19), (15, 20), (16, 
20), (17, 18), (17, 20)]) 
q3c20_3p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(3, 9), (4, 9), (4, 10), (5, 6), (5, 10), (5, 11), (6, 12), (7, 12), (7, 13), 


(8, 13), (8, 14), (8, 15), (9, 15), (10, 15), (10, 16), (11, 12), (11, 16), (11, 
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17), (12, 18), (13, 18), (13, 19), (14, 19), (14, 20), (15, 20), (16, 19), (16, 
20), (17, 18), (17, 19)]) 
q3c20_4p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(3, 9), (4, 5), (4, 9), (5, 10), (5, 11), (6, 11), (6, 12), (6, 13), (7, 13), 
(8, 13), (8, 14), (8, 15), (9, 10), (9, 15), (10, 16), (10, 17), (41, 17), (11, 
18), (12, 18), (12, 19), (13, 19), (14, 16), (14, 18), (14, 19), (15, 16), (16, 
20), (17, 20), (18, 20)]) 
q3c20_5p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(3, 9), (4, 5), (4, 9), (8 10), (6, 11), (6, 11),.€6, 12), (7, 12), (7, 13), 
(8, 13), (8, 14), (8, 15), (9, 10), (9, 15), (10, 16), (10, 17), (41, 17), (11, 
18), (12, 18), (12, 19), (13, 19), (14, 16), (14, 18), (14, 19), (15, 16), (16, 
20), (17, 20), (18, 20)]) 
q3c20_6p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (3, 6), (3, 7), (4, 5), 
(4, 7), (4, 8), (5, 9), (5, 10), (6, 10), (6, 11), (7, 11), (7, 12), (8, 9), (8, 
12), (8, 13), (9, 14), (9, 15), (10, 15), (10, 16), (11, 16), (11, 17), (12, 
17), (12, 18), (13, 14), (13, 18), (14, 19), (15, 19), (15, 20), (16, 20), (17, 
19), (17, 20), (18, 19)]) 
q3c20_7p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (3, 6), (3, 7), (4, 5), 
(4, 7), (4, 8), (5, 9), (5, 10), (6, 10), (6, 11), (7, 11), (7, 12), (8, 9), (8, 
12), (8, 13), (9, 14), (9, 15), (10, 15), (10, 16), (11, 16), (11, 17), (12, 
17), (12, 18), (13, 14), (13, 18), (14, 19), (14, 20), (15, 20), (16, 20), (17, 
19), (17, 20), (18, 19)]) 
q3c20_8p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(4, 5), (4, 8), (4, 9), (4, 10), (5, 11), (6, 11), (6, 12), (6, 13), (7, 13), 
(7, 14), (8, 14), (9, 14), (9, 15), (9, 16), (10, 11), (10, 16), (41, 17), (12, 
17), (12, 18), (13, 18), (13, 19), (14, 19), (15, 17), (15, 19), (16, 17), (17, 
20), (18, 20), (19, 20)]) 
q3c20_9p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(4, 5), (4, 8), (4, 9), (5, 10), (5, 11), (6, 11), (6, 12), (7, 12), (7, 13), 
(8, 13), (9, 10), (9, 13), (9, 14), (10, 15), (11, 15), (11, 16), (12, 16), (12, 
17), (13, 17), (14, 15), (14, 17), (14, 18), (15, 19), (16, 19), (16, 20), (17, 
20), (18, 19), (18, 20)]) 
q3c20_10p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(4, 5), (4, 8), (4, 9), (4, 10), (5, 11), (6, 11), (6, 12), (6, 13), (7, 13), 
(7, 14), (7, 15), (8, 15), (9, 14), (9, 15), (9, 16), (10, 11), (10, 16), (411, 
17), (11, 18), (12, 18), (12, 19), (13, 19), (14, 19), (16, 17), (16, 19), (17, 
20), (18, 20), (19, 20)]) 
q3c20_11p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (2, 9), 
(3, 7), (3, 9), (3, 10), (4, 6), (4, 7), (4, 11), (5, 6), (5, 11), (5, 12), (6, 


13), (7, 14), (8, 14), (8, 15), (9, 15), (10, 14), (10, 15), (11, 13), (11, 16), 
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(11, 17), (12, 13), (12, 17), (12, 18), (13, 19), (16, 19), (16, 20), (17, 20), 
(18, 19), (18, 20)]) 
q3c20_12p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(3, 9), (4, 9), (4, 10), (5, 6), (5, 10), (6, 11), (6, 12), (7, 12), (7, 13), 
(8, 13), (8, 14), (9, 14), (9, 15), (10, 11), (10, 15), (11, 16), (12, 16), (12, 
17), (13, 17), (13, 18), (14, 18), (14, 19), (15, 16), (15, 19), (16, 20), (17, 
20), (18, 20), (19, 20)]) 
q3c20_13p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(3, 9), (4, 5), (4, 9), (5, 10), (5, 11), (6, 11), (6, 12), (6, 13), (7, 13), 
(7, 14), (8, 14), (8, 15), (9, 10), (9, 15), (10, 16), (10, 17), (41, 17), (11, 
18), (12, 16), (12, 18), (12, 19), (13, 19), (14, 19), (15, 16), (15, 19), (16, 
20), (17, 20), (18, 20)]) 
q3c20_14p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(4, 5), (4, 8), (4, 9), (5, 10), (5, 11), (6, 11), (6, 12), (7, 12), (7, 13), 
(8, 13), (8, 14), (9, 10), (9, 14), (9, 15), (10, 16), (11, 16), (41, 17), (12, 
17), (12, 18), (13, 18), (13, 19), (14, 19), (15, 16), (15, 19), (16, 20), (17, 
20), (18, 20), (19, 20)]) 
q3c20_15p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 12), (6, 12), (6, 13), (6, 14), 
(7, 14), (7, 15), (8, 15), (8, 16), (8, 17), (9, 17), (10, 16), (10, 17), (10, 
18), (11, 12), (4141, 18), (12, 19), (13, 19), (13, 20), (14, 20), (15, 20), (16, 
20), (18, 19), (18, 20)]) 
q3c20_16p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 8), 
(3, 9), (4, 9), (4, 10), (4, 11), (5, 6), (5, 11), (5, 12), (6, 13), (7, 13), 
(7, 14), (7, 15), (8, 15), (8, 16), (9, 16), (9, 17), (10, 17), (10, 18), (41, 
18), (12, 13), (12, 14), (12, 18), (14, 19), (15, 19), (15, 20), (16, 20), (17, 
19), (17, 20), (18, 19)]) 
q3c20_17p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(3, 9), (4, 9), (4, 10), (4, 11), (5, 6), (5, 11), (6, 12), (6, 13), (7, 13), 
(7, 14), (8, 14), (8, 15), (9, 15), (10, 15), (10, 16), (10, 17), (11, 12), (11, 
17), (12, 18), (13, 18), (13, 19), (14, 19), (14, 20), (15, 20), (16, 19), (16, 
20), (17, 18), (17, 19)]) 
q3c20_18p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 8), 
(3, 9), (4, 9), (4, 10), (5, 6), (5, 10), (5, 11), (6, 12), (6, 13), (7, 13), 
(7, 14), (8, 14), (9, 14), (9, 15), (10, 15), (10, 16), (11, 12), (11, 16), (12, 
17), (13, 17), (13, 18), (14, 18), (15, 18), (15, 19), (16, 17), (16, 19), (17, 
20), (18, 20), (19, 20)]) 
q3c20_19p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (3, 6), (3, 7), (3, 8), 
(4, 5), (4, 8), (4, 9), (58, 10), (5, 11), (6, 11), (6, 12), (7, 12), (7, 13), 


(7, 14), (8, 14), (8, 15), (9, 10), (9, 15), (9, 16), (10, 17), (10, 18), (11, 
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18), (12, 17), (12, 18), (13, 17), (13, 19), (13, 20), (14, 20), (15, 19), (15, 
20), (16, 17), (16, 19)]) 

q3c20_20p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (3, 6), (3, 7), (3, 8), 
(4, 5), (4, 8), (4, 9), (5, 10), (6, 10), (6, 11), (7, 11), (7, 12), (7, 13), 
(8, 13), (8, 14), (9, 10), (9, 14), (9, 15), (10, 16), (11, 16), (12, 16), (12, 
17), (12, 18), (13, 18), (13, 19), (14, 19), (15, 16), (15, 17), (15, 19), (17, 
20), (18, 20), (19, 20)]) 

q3c20_21p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (3, 6), (3, 7), (3, 8), 
(3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 12), (6, 12), (7, 12), (7, 13), 
(8, 13), (8, 14), (9, 14), (10, 14), (10, 15), (11, 12), (41, 15), (12, 16), 
(13, 16), (13, 17), (13, 18), (14, 18), (14, 19), (15, 16), (15, 17), (15, 19), 
(17, 20), (18, 20), (19, 20)]) 

q3c20_22p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (2, 8), (3, 8), 
(3, 9), (3, 10), (3, 11), (4, 5), (4, 11), (4, 12), (5, 13), (6, 13), (6, 14), 
(7, 14), (7, 15), (8, 15), (9, 15), (9, 16), (10, 16), (10, 17), (41, 17), (12, 
13), (12, 17), (13, 18), (13, 19), (14, 19), (14, 20), (15, 20), (16, 18), (16, 
19), (16, 20), (17, 18)]) 

q3c20_23p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 8), 
(3, 9), (3, 10), (4, 7), (4, 10), (4, 11), (5, 6), (5, 11), (5, 12), (6, 13), 
(6, 14), (7, 14), (7, 15), (8, 15), (8, 16), (9, 16), (9, 17), (10, 15), (10, 
17), (11, 14), (41, 18), (12, 13), (12, 18), (13, 19), (14, 19), (15, 20), (16, 
20), (17, 20), (18, 19)]) 

q3c21_1p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 8), 
(3, 9), (4, 9), (4, 10), (5, 6), (5, 10), (5, 11), (6, 12), (7, 12), (7, 13), 
(7, 14), (8, 14), (8, 15), (9, 15), (9, 16), (9, 17), (10, 17), (10, 18), (41, 
12), (11, 13), (41, 18), (13, 19), (14, 19), (14, 20), (15, 20), (16, 19), (16, 
20), (16, 21), (17, 21), (18, 19), (18, 21)]) 

q3c21_1p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 12), (6, 12), (6, 13), (6, 14), 
(7, 14), (7, 15), (8, 15), (8, 16), (8, 17), (9, 17), (10, 16), (10, 17), (10, 
18), (11, 12), (141, 18), (12, 19), (13, 19), (13, 20), (13, 21), (14, 21), (15, 
20), (15, 21), (16, 20), (18, 19), (18, 20)]) 

q3c21_1p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 8), 
(3, 9); (4, 9), (4, 10), (5, 6), (6, 10), (5, 11), (6, 12), (7, 12), (7, 13), 
(8, 13), (8, 14), (9, 14), (9, 15), (9, 16), (10, 16), (10, 17), (41, 12), (11, 
17), (12, 18), (13, 18), (13, 19), (13, 20), (14, 20), (15, 19), (15, 20), (15, 
21), (16, 21), (17, 18), (17, 19), (17, 21)]) 

q3c21_1p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(3, 9), (3, 10), (4, 10), (4, 11), (4, 12), (5, 6), (5, 12), (6, 13), (6, 14), 


(6, 15), (6, 16), (7, 16), (8, 15), (8, 16), (8, 17), (9, 17), (9, 18), (10, 18) 
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» (41, 17), (41, 18), (11, 19), (12, 13), (12, 19), (13, 20), (14, 20), (14, 21) 
» (15, 21), (17, 21), (19, 20), (19, 21)]) 
q3c21_1p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(3, 9), (3, 10), (4, 5), (4, 10), (4, 11), (5, 12), (5, 13), (6, 13), (6, 14), 
(7, 14), (8, 14), (8, 15), (9, 15), (9, 16), (10, 16), (10, 17), (411, 12), (11, 
17), (11, 18), (12, 19), (13, 19), (14, 19), (14, 20), (15, 20), (15, 21), (16, 
21), (17, 21), (18, 19), (18, 20), (18, 21)]) 
q3c21_1p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(4, 8), (4, 9), (5, 6), (5, 9), (5, 10), (6, 11), (6, 12), (7, 12), (7, 13), (7, 
14), (8, 14), (8, 15), (9, 15), (9, 16), (10, 11), (10, 16), (10, 17), (411, 18) 
» (12, 18), (13, 18), (13, 19), (14, 19), (15, 19), (15, 20), (16, 20), (17, 18) 
» (17, 20), (18, 21), (19, 21), (20, 21)]) 
q3c21_1p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 8), 
(3, 9), (4, 9), (4, 10), (5, 6), (5, 10), (5, 11), (6, 12), (7, 12), (7, 13), 
(7, 14), (8, 14), (8, 15), (9, 15), (9, 16), (9, 17), (10, 17), (10, 18), (41, 
12), (11, 18), (12, 19), (13, 19), (13, 20), (13, 21), (14, 21), (15, 21), (16, 
20), (16, 21), (17, 20), (18, 19), (18, 20)]) 
q3c22p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (3, 7), (3, 8), (3, 
9), (4, 9), (4, 10), (4, 11), (5, 6), (5, 11), (6, 12), (6, 13), (6, 14), (7, 
14), (7, 15), (8, 15), (8, 16), (9, 16), (10, 16), (10, 17), (41, 12), (11, 17), 
(12, 18), (13, 18), (13, 19), (14, 19), (15, 19), (15, 20), (16, 20), (16, 21), 
(17, 18), (17, 21), (18, 22), (19, 22), (20, 22), (21, 22)1) 
q3c23p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), (3, 
9), (4, 5), (4, 9), (4, 10), (5, 11), (5, 12), (6, 12), (6, 13), (7, 13), (7, 
14), (8, 14), (8, 15), (8, 16), (9, 16), (10, 11), (10, 16), (10, 17), (11, 18), 
(12, 18), (12, 19), (13, 19), (13, 20), (14, 20), (15, 20), (15, 21), (15, 22), 
(16, 22), (17, 18), (17, 21), (17, 22), (18, 23), (19, 23), (20, 23), (21, 23) 
]) 
q3c24_1p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 8), 
(3, 9), (3, 10), (4, 10), (4, 11), (5, 6), (5, 11), (5, 12), (6, 13), (6, 14), 
(7, 14), (7, 15), (7, 16), (8, 16), (9, 16), (9, 17), (10, 17), (10, 18), (11, 
18), (12, 13), (12, 18), (12, 19), (13, 20), (14, 20), (14, 21), (15, 21), (15, 
22), (16, 22), (17, 22), (17, 23), (18, 23), (19, 20), (19, 21), (19, 23), (21, 
24), (22, 24), (23, 24)]) 
q3c24_2p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 8), 
(3, 9), (3, 10), (4, 10), (4, 11), (5, 6), (5, 11), (5, 12), (6, 13), (6, 14), 
(7, 14), (7, 15), (7, 16), (8, 16), (9, 16), (9, 17), (10, 17), (10, 18), (11, 
18), (12, 13), (12, 18), (12, 19), (13, 20), (14, 20), (14, 21), (15, 21), (15, 
22), (16, 22), (17, 22), (17, 23), (18, 23), (19, 20), (19, 23), (20, 24), (21, 


24), (22, 24), (23, 24)]) 
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q3c24_3p 
(3, 
(7, 
13), 
21), 
24), 
q3c24_4p 
(3, 
(6, 
19), 
22)..5 
24), 
q3c24_5p 
(3, 
12), 
(13, 
(17, 
(22, 
q3c24_6p 
(3, 
13), 
(11, 
(16, 
(22, 
q3c24_7p 
(3, 
13), 
(11, 
(16, 
(22, 
q3c24_8p 
(3, 
13), 
(11, 
(15, 
(21, 
q3c24_9p 
(3, 
(7, 


18), 


9), 
14), 


(4, 
(8, 


Graph([(1 


9), 


14), 


2), 


(4, 1 


(8, 


9), 


15), 


9), 


8), 


8), 


8), 


9), 
14), 


(12, 
(16, 


(22, 


(11, 
(16, 
(22, 


(8, 
17), 
21), 


24), 


(7, 

16), 
21), 
23), 


(7, 
17), 
21), 


24), 


(7, 

17), 
22), 
24), 


(11, 


(3, 
(7, 


(3, 


(3, 


14), 


(3, 
14), 


(3, 
14), 


(4, 
(7, 


17), 
22), 


24), 


Graph ([(1 


10) 


19), 
22), 
24), 


Graph ([(1 


10) 
13), 

(14, 
(18, 
(23, 


Graph ([(1 


9), 


(11, 
(17, 
(22, 


Graph ([(1 


9), 


(12, 
(17, 
(23, 


= Graph([(1 


9), 


(12, 
(16, 


(23, 


Graph([(1 


9), 


19), 


15), 


(8, 


(7, 


(7, 


15), 


(12, 

(17, 

(23, 

2), 
» (4, 

(7, 
(141, 2 
(17, 2 
(23, 2 
2), 
» (4, 

(8, 14 
17), 

24): 5 

24)]) 
2), 
(4, 6 
14) 
17), ¢ 
18):,..“¢ 
24)]) 

2), 
(3, 1 
15) 
1394.0 
20), ¢ 
24)]) 

2) 
(3, 
15) 
13) 35-°'C 
22), ¢ 
24)]) 

2), 
(4, 
(8, 


(12, 


10), 


10), 


13), 


qi, 
0), 
15), 
18), 
22), 
24)]) 
(i, 
5), 
16), 
Oo), ¢ 
2)5- G 
4)]) 
(1, 
7), 
); 
(15, 


(9 


(18, 


(1, 
), (4 
» (8, 
12, 


17, 


(1, 
0), 
» (8, 
12, 


17, 


(1, 


» (8, 


12, 


17, 


(1, 


15), 


(4, 


(4, 


(4, 


(4, 


(4, 


(4, 


3), 


(9, 


(13, 


(17, 


3), 


(8, 


12, 


17, 


3), 


, 14), 


173. 


22), 


3), 
gt) 


15) 


18), 


21), 


3), 


15) 


17), 


22), 


3), 


15) 


17), 


21), 


3), 


(8, 


(12, 


11), 


10), 


8), 


6), 


6), 


11), 


(1, 


15), 


19), 


23), 


(1, 


16), 


13), 


23), 


(1, 


(9 
(15, 


(19, 


(1, 
» , 
» 0, 
(13, 
(17, 


(1, 


» 9, 


(12, 


(18, 


(1, 


» (9, 


(12, 


(18, 


(1, 


16), 


19), 


4), 


(5, 


4), 
(4, 


4), 
(4, 


4), 


4), 
(4, 


4), 


(4, 


4), 


(5, 


(1, 
11) 
(10, 
(14, 
(18, 


(2, 
11) 

(9, 
(12, 
(18, 


(1, 
10), 
lib DN 

18), 


22), 


(1, 
10), 
13), 

19)50 “C 

22), ¢ 


(1, 
7), 
15), 
18), ¢ 


22), ¢ 


(1, 
7), 

15), 
18), 
21), 


(1, 
6), 
(9, 


(13, 
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16), 
20), 
23), 


(12, 
(18, 


16), 


20), 


5), 
» (, 
15), 
19), 
19), 


5), 


» (4, 


5), 
(4, 
(9, 
(15, 


(19, 


5), 
(s, 
(9, 
14, 


18, 


5), 
(4, 
(9, 
12, 


18, 


5), 
(4, 
(9, 


5), 


(5, 


(9, 


6), 


(1, 
12) 
(10, 
(14, 
(18, 


(2, 
12) 


(13, 
(19, 


(@, 
11), 


16), 


15), 
19), 
23), 


(2, 


11), 
16), 
19), 


23), 


(2, 


11:5 
16), 
19), 
23), 


(2, 


11), 


(10, 


(14, 


17), 


6), 
» (6, 
16), 
20), 
23), 


6), 


» (5, 


21), 
23), 


6), 
(5, 


(10, 


(10, 
(15, 


(20, 


6), 
(5, 
(10, 
(13, 


(19, 


6), 
(5, 
(10, 
(13, 


(19, 


6), 
(5, 
16), 


20), 


(2, 


(2, 


(9, 
(14, 
(20, 


(2, 


6), 


12), 
19), 
23), 


(2, 
6), 
14), 
20), 


20), 


(2, 
6), 
14), 
20), 
20), 


(2, 
12), 
(10, 


(14, 


7), 
7), 

(11, 
(15, 


(19, 


7), 
13), 
18) 


1) 
(5 


13), 


(5, 


(5, 


(5, 


(6, 


0) 5 


7), 


7), 
(6, 


(2, 


16), 
20), 
24), 


(2, 
(6, 


3. C10, 
21), 
21), 


(2, 


ie LDS 


(10, 


(20, 


(2, 
11), 
(10, 
(16, 
(20, 


(2, 


11) 


(10, 
(14, 


(19, 


(2, 


11) 


(10, 
(13, 
(19, 


(2, 


17), 


21), 


12), 


13), 


8), 


(11, 


(15, 


(20, 


8), 


13), 


(14, 
(20, 


8), 


16), 


23), 


8), 
(6, 


16), 
18), 


24), 


8), 


(5, 
16), 
21), 


23), 


8), 


(5, 
16), 
21), 
23), 


8), 


(10, 


(15, 


(7, 


(6, 
18), 


(6, 


(6, 


(3, 


17), 


21), 


24), 


(3, 


22), 
23), 


(3, 


(11, 


(21, 


(3, 


12)" 5 


(11, 


(16, 


(21, 


(3, 


12), 


(11, 
(15, 


(20, 


(3, 


12), 


(11, 


(14, 


(20, 


(3, 


18), 


21), 


12), 


24) 


8), 


13), 


(12, 
(16, 
(21, 


8), 

14), 
(10, 
(15, 


(21, 


8), 


(7, 
12), 


7), 


(7, 


12), 
20), 
24), 


7), 


(6, 


13), 
21), 


24), 


7), 


(6, 


13), 
22), 
24), 


8), 
14), 
(11, 


(15, 


22), (16, 22), (17, 22), (17, 23), (18, 23), (19, 20), (19, 23), (20, 24), (21, 
24), (22, 24), (23, 24)]) 
q3c24_10p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(3, 9), (4, 5), (4, 9), (4, 10), (4, 11), (5, 12), (6, 12), (6, 13), (6, 14), 
(7, 14), (7, 15), (8, 15), (8, 16), (8, 17), (9, 17), (9, 18), (10, 18), (10, 
19), (411, 12), (41, 19), (12, 20), (13, 20), (13, 21), (13, 22), (14, 22), (15, 
21), (15, 22), (16, 21), (16, 23), (17, 23), (18, 23), (19, 20), (19, 23), (20, 
24), (21, 24), (23, 24)]) 
q3c24_11p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(4, 5), (4, 8), (4, 9), (4, 10), (5, 11), (6, 11), (6, 12), (6, 13), (7, 13), 
(7, 14), (7, 15), (8, 15), (8, 16), (9, 16), (9, 17), (10, 11), (10, 17), (41, 
18), (11, 19), (12, 19), (12, 20), (13, 20), (14, 20), (14, 21), (15, 21), (16, 
21), (16, 22), (17, 18), (17, 22), (18, 23), (19, 23), (20, 23), (20, 24), (21, 
24), (22, 23), (22, 24)]) 
q3c24_12p = Graph([(1, 2), (1, 3), (1, 4), (14, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(4, 8), (4, 9), (5, 6), (5, 9), (5, 10), (6, 11), (6, 12), (7, 12), (7, 13), (7, 
14), (8, 14), (8, 15), (8, 16), (9, 16), (9, 17), (10, 11), (10, 17), (10, 18), 
(11, 19), (411, 20), (12, 20), (13, 20), (13, 21), (14, 21), (15, 21), (15, 22), 
(16, 22), (17, 22), (18, 19), (18, 22), (19, 23), (19, 24), (20, 24), (21, 23), 
(21, 24), (22, 23)]) 
q3c24_13p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(3, 9), (4, 5), (4, 9), (4, 10), (5, 11), (5, 12), (6, 12), (6, 13), (6, 14), 
(7, 14), (7, 15), (8, 15), (8, 16), (8, 17), (9, 17), (10, 11), (10, 17), (10, 
18), (11, 19), (12, 19), (12, 20), (13, 20), (13, 21), (13, 22), (14, 22), (15, 
22), (16, 21), (16, 22), (16, 23), (17, 23), (18, 19), (18, 23), (19, 24), (20, 
24), (21, 24), (23, 24)]) 
q3c24_14p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 8), 
(3, 9), (4, 9), (4, 10), (4, 11), (5, 6), (5, 11), (6, 12), (6, 13), (7, 13), 
(7, 14), (8, 14), (8, 15), (9, 15), (9, 16), (10, 16), (10, 17), (41, 12), (11, 
17), (12, 18), (12, 19), (13, 19), (13, 20), (14, 20), (14, 21), (15, 21), (16, 
21), (16, 22), (17, 18), (17, 22), (18, 23), (19, 23), (20, 23), (20, 24), (21, 
24), (22, 23), (22, 24)]) 
q3c24_15p = Graph([(1, 2), (1, 3), (1, 4), (2, 5), (2, 6), (2, 7), (3, 7), (3, 8), 
(4, 5), (4, 8), (4, 9), (5, 10), (5, 11), (6, 11), (6, 12), (6, 13), (7, 13), 
(7, 14), (8, 14), (8, 15), (9, 10), (9, 15), (9, 16), (10, 17), (11, 17), (41, 
18), (12, 18), (12, 19), (13, 19), (13, 20), (14, 20), (14, 21), (15, 21), (15, 
22), (16, 17), (16, 18), (16, 22), (18, 23), (19, 23), (20, 23), (20, 24), (21, 
24), (22, 23), (22, 24)]) 
q3c24_16p = Graph([(1, 2), (1, 3), (1, 4), (14, 5), (2, 6), (2, 7), (2, 8), (3, 8), 
(3, 9), (3, 10), (4, 7), (4, 10), (4, 11), (5, 6), (5, 11), (5, 12), (6, 13), 
(6, 14), (7, 14), (7, 15), (8, 15), (8, 16), (9, 16), (9, 17), (9, 18), (10, 15) 
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, (22 


q3c25p 
8), 
(7, 
16), 
18), 
24), 


q3c26p 
8), 
(7, 
17)'5 
19), 
25), 
q3c27_1p 
(3, 
13), 
(11, 
(16, 
(19, 
q3c27_2p 
(3, 
13), 
(10, 
(16, 
(20, 
q3c27_3p 
(3, 
13), 
(11, 
(17, 
(21, 
q3c28_ip 
(3, 
13), 
(11, 
(15, 
(19, 


(25, 


(3: 


C3, 


8), 


8), 


8), 


8), 


, 24) 


» (11 
, (16 
» (23 


Graph ([(1 


9) 

14), 
(11, 
(17, 
(22, 


», , 
(8, 
17) 5 
20), 


25), 


Graph ([(1 


9) 

14), 
(12, 
(17, 
(22, 


(8, 
12), 
20), 


25), 


(7, 

17), 
21), 
25), 


(7, 
17), 
19), 


25), 


(8, 

16), 
21), 
26), 


28), 


(3, 
13), 


(3, 
14), 


(3, 
14), 


(3, 


13), 


» 6, 


13), 
21), 
23), 


Graph([(1 


9), 


(11, 
(16, 


(22, 


Graph ([(1 


9), 


(11, 
(17, 
(22, 


Graph ([(1 


9), 


(12, 
(17, 
(22, 


Graph ([(1 


9), 


(11, 
(16, 
(20, 


(27, 


14), 


(8, 


(8, 


(7, 


(8, 


, 14) 
» 22) 
, 24) 
2), 
6), 


(12, 
(17, 


(18, 
(22, 
2) 


(4, 


17), 
21), 
25), 
2) 
(3, 


13), 
21), 
25), 
2) 


(3, 


13), 
21), 
25), 
2) 
(4, 


17), 
18), 
26), 
28)]) 


(8, 


14), 


14), 


15), 


14), 


» (11, 
» (17, 
]) 

(1, 3) 
(4, 7) 
15) 
18), 


21), 


19), 
25), 
» (1, 


6), 


(11, 
(17, 
(22, 
» C1, 
10), 


(11, 
(18, 
(22, 
» C1, 
10), 
(8, 
(12, 
(18, 
(22, 
» (1, 
6), 
(9, 
(12, 
(16, 
(21, 


18), 
19), 


26), 


18), 
20), 
26), 


(4, 


17), 


19), 


26), 


(4, 


18), 


22), 
26), 


19), 


22), 


» (1, 
, (4, 
» (9, 
(13, 
(18, 


(24, 


(18, 


3), 


3), 
6) 


15), 


3), 
7), 


13), 


(23, 


(1, 


(12, 
(18, 
(23, 


(1, 


(13, 
(17, 
(22, 


(12, 


(17, 


4), 

10), 

13), 
19), 
22), 
25)1) 


21), 


4) 
» G, 
(9, 


4) 
(4, 


(9, 


13) 


23) 


(1, 
(5, 
(9, 

(14, 

(18, 


(18, 


24), 


» 4 
7), 


15), 


18), 
21), 


24), 


» (1 
10), 


14), 


19), 
18), 


25), 
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, (12 


, (18 


5), ¢ 
6), 
15), 
19), 
23), 


22), 


» 5), 


(23, 
» 5), 
(4, 
(9, 
(13, 
(18, 
(23, 
pues 
(5, 
(9, 
(13, 
(17, 
(22, 


, 19) 
tat) 
2, 6) 
(5, 
(10, 
(15, 


(20, 


(5, 

(10, 
(14, 
(19, 
(25, 


(2, 


26), 
(2, 
11), 
16), 
19), 
22), 
26), 
(2, 
6), 
15), 
20), 
22), 
27), 


10), 


6), 


(5, 


, (13 


, (18 


» @, 


12), 
19), 
23), 


14), 
20), 
23), 


(5, 


(5, 


» 20), 


» 23), 


7), 


(10, 
(16, 


(20, 


(10, 
(15, 


(19, 


26)]) 


6), 


(14, 


6), 


(10, 
(14, 
(17, 


(23, 


(2, 
10), 
16), 


7) 


20), 


11), 


11), 


(5, 


(10, 


(10, 


(14 


(19 


(2, 
(6 
16), 
18), 
24), 


16), 
20), 
24), 


» Q, 


11) 


(14, 


8), 


(5, 


12), 


14), 


, 20) 


, 20) 


, 12) 
(11, 
(16, 
(21, 


12) 
(11, 
(16, 
(21, 


8), 


» (6, 


21), 


» 6, 


(3, 


(10, 


(10, 


» (15 


, (24 


7), 
» 7, 
12), 
20), 
22), 


» (6, 
13), 
20), 
24), 


(3, 


12), 


(15, 
(19, 
(26, 
(3, 


12), 


(15, 
(20, 
(26, 
(3, 
12), 
(11, 
(16, 
(19, 
(26, 
(3, 
12), 
(11, 
(15, 
(18, 
(24, 


, 21) 


, 24) 


(3, 

13), 
(11, 
(17, 
(21, 


(3, 

13), 
(11, 
(17, 
(21, 


7), 


(7, 


17), 


21), 
24), 
27)]) 


7), 


(6, 


15), 


21), 
24), 
27)1]) 


7), 


(6, 
13), 
20), 
25), 


27)]) 


7), 


(7, 
12), 
19), 
25), 


28), 


q3c28_2p = Graph([(1, 2), (1, 3), (1, 4), (1, 5), (2, 6), (2, 7), (2, 8), (3, 7), 
(3, 8), (3, 9), (3, 10), (4, 6), (4, 7), (4, 11), (5, 6), (5, 11), (5, 12), (6, 
13), (7, 14), (8, 14), (8, 15), (9, 15), (9, 16), (10, 14), (10, 16), (10, 17), 
(11, 13), (11, 18), (12, 13), (12, 18), (12, 19), (13, 20), (14, 21), (15, 21), 
(15, 22), (16, 22), (17, 21), (17, 22), (18, 20), (18, 23), (19, 20), (19, 23), 
(19, 24), (20, 25), (20, 26), (23, 26), (23, 27), (24, 25), (24, 27), (25, 28), 


(26, 28), (27, 28)]) 
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